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(54) POWER SOURCE CONTROL APPARATUS, RECEIVING DEVICE FOR REMOTE 
CONTROLLER AND OPTICAL COMMUNICATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power source 
control apparatus, a receiving device for a remote 
controller and an optical communication apparatus 
whose power consumption in stand-by are decreased to 
nearly null and in which battery consumption in stand-by 
in battery driving is improved. 

SOLUTION: In the case of stand-by when a solid state 
relay 2 is in an off state, a switch circuit 23 connected 
between the remote control photodetective circuit 30 of 
equipment and a large capacity capacitor 22 is turned 
off to cut off power supply to the circuit 30. Then, when 
the LED of the circuit 30 being a photodetective 
element for receiving an optical signal for remote control 
from a transmission side detects the optical signal when 
the circuit 23 is in an off state, a control signal is 
outputted to turn on the circuit 23 to supply power to 
the circuit 30 from the capacitor 22. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Power control characterized by having the switching circuit which will be the power 
control carried in a device, will be connected between the power-ed supply circuit of the above- 
mentioned device, and a power source, and will be in an OFF state at the time of standby of the 
above-mentioned device, and LED which will output the electrical signal which makes the above- 
mentioned switching circuit an ON state if a lightwave signal is detected in the state of non-bias. 

[Claim 2] Power control which will be characterized by having a maintenance means to hold the 
above-mentioned switching circuit to an ON state in power control according to claim 1 if the 
above-mentioned switching circuit is turned on with the above-mentioned electrical signal from 
Above LED. 

[Claim 3] When it is carried in a device, and it is connected between the power-ed supply circuit 
of the above-mentioned device, and a power source in the receiving set for remote control with 
which LED was used as a photo detector which receives the lightwave signal for remote control 
from a transmitting side, it has the switching circuit which will be in an OFF state at the time of 
standby of the above-mentioned device and the above LED detects a lightwave signal in the 
state of non-bias, it is the receiving set for remote control characterized by to output the 
electrical signal which makes the above-mentioned switching circuit an ON state. 
[Claim 4] The receiving set for remote control which will be characterized by having a 
maintenance means to hold the above-mentioned switching circuit to an ON state in the 
receiving set for remote control according to claim 3 if the above-mentioned switching circuit is 
turned on with the above-mentioned electrical signal from Above LED. 

[Claim 5] Optical-communication equipment characterized by having the switching circuit which 
will be connected between a power-ed supply circuit and a power source, and will be in an OFF 
state in the optical-communication equipment with which LED was used as a photo detector 
which receives the lightwave signal from a transmitting side at the time of standby, and LED 
which will output the electrical signal which makes the above-mentioned switching circuit an ON 
state if a lightwave signal is detected in the state of non-bias. 

[Claim 6] Optical-communication equipment which will be characterized by having a maintenance 
means to hold the above-mentioned switching circuit to an ON state in optical-communication 
equipment according to claim 5 if the above-mentioned switching circuit is turned on with the 
above-mentioned electrical signal from Above LED. 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical-communication equipment which 
performs the receiving set for remote control and optical communication which receive the 
power control which controls the power source of a household-electric-appliances device etc., 
and the lightwave signal for remote control from remote control (remote control equipment). 
[0002] 

[Description of the Prior Art] Conventionally, as a receiving set for remote control, it is carried 
in a common household-electric-appliances device, and there are some which control ON 
(operating state)/OFF of the power circuit (standby condition). 

[0003] Drawing 6 shows the outline block diagram of the important section of the household- 
electric-appliances device which used the above-mentioned receiving set for remote control. 
The rectification smoothing circuit 5 (a rectifier circuit 3, capacitor 4 for smooth) connected to 
the source power supply 1 of AC(alternating current)! 00V through the solid state relay (SSR) 2, 
The primary regulator 6 was formed in the primary a power transformer 7 side, and the 1st 
rectification smoothing circuit which consists of diode 10 and a capacitor 1 1, and the 2nd 
rectification smoothing circuit which consists of diode 12 and a capacitor 13 are established in 
the secondary of a power transformer 7. The output of the above-mentioned 1st rectification 
smoothing circuit was connected to the input side of a photo coupler 9, and the output side of a 
photo coupler 9 is connected to the primary regulator 6. Moreover, the low loss regulator 8 is 
used for the output side of the above-mentioned 2nd rectification smoothing circuit, and power 
is supplied with the stable supply voltage. The main power supply circuit 20 consists of the 
above-mentioned solid state relay 2, the smooth rectifier circuit 5, the primary regulator 6, a 
power transformer 7, the low loss regulator 8, a photo coupler 9, diode 10, a capacitor 11, diode 
12, and a capacitor 13. Moreover, the auxiliary power circuit 1 12 is constituted from an above- 
mentioned power transformer 109 for standby, a rectification smoothing circuit 110, and a low 
loss regulator 111, and the remote control light-receiving circuit 1 15 consists of a remote 
control light-receiving unit 113 and a microcomputer (henceforth a microcomputer) 114. 
[0004] By the household-electric-appliances device using the above-mentioned receiving set for 
remote control, as shown in drawing 6 , power is supplied to the remote control light-receiving 
circuit 1 15 by the auxiliary power circuit 1 12 at the time of standby. Since the solid state relay 2 
is an OFF state at this time, the electric power supply to the main power supply circuit 20 is 
intercepted. 

[0005] And if a user is going to make it turn on the power source of a device by remote control 
actuation, the remote control light-receiving unit 113 receives the lightwave signal transmitted 
from the remote control transmitter, and with the electrical signal detected by the remote 
control light-receiving unit 113, a microcomputer 114 will output a control signal to a solid state 
relay 2, and will make a solid state relay 2 an ON state. Then, power is supplied to each whole 
circuit from the main power supply circuit 20 where the source power supply 1 was connected, 
and a household-electric-appliances device goes into operating state. 

[0006] On the contrary, when a user stops actuation of a household-electric-appliances device 
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by remote control actuation from operating state, the remote control light-receiving unit 113 
receives the lightwave signal similarly transmitted from the remote control transmitter, with the 
electrical signal showing an instruction of a halt of operation detected by the remote control 
light-receiving unit 1 13, a microcomputer 1 14 will output a control signal to a solid state relay 2, 
and a solid state relay 2 will be in an OFF state. If it does so, the power supply line between the 
main power supply circuit 20 and a source power supply 1 will be intercepted, and a household- 
electric-appliances device will be in a idle state of operation, i.e., a standby condition. Since 
power is supplied to a microcomputer 1 14 and the remote control light-receiving circuit 1 15 by 
the above-mentioned auxiliary power circuit 112 and actuation is continued in the state of this 
standby, consuming power is continued though small. 

[0007] Moreover, as other receiving sets for remote control, it is carried in a common 
household-electric-appliances device, ON (operating state)/OFF of the power circuit (standby 
condition) are controlled, and there are some which use the mass capacitor charged at the time 
of actuation as auxiliary power at the time of standby. 

[0008] Drawing 7 shows the outline block diagram of the important section of the household- 
electric-appliances device which used the above-mentioned receiving set for remote control, 
and this receiving set for remote control is using the mass capacitor (a mass electrolytic 
capacitor or a mass super capacitor) 122 as the auxiliary power of the remote control light- 
receiving circuit 215 instead of the auxiliary power circuit 112 shown in drawing 6 . The above- 
mentioned mass capacitor 1 22 is connected to the output of the low loss regulator 8 through 
diode 121. 

[0009] The remote control light-receiving circuit 215 which consists of a microcomputer 214 
shown in drawing 7 and a remote control light-receiving unit 213 always needs to be operating 
state, in order to receive the lightwave signal sent from a remote control transmitter as well as 
the case of drawing 6 R> 6 at the time of standby. Moreover, as for the remote control light- 
receiving circuit 215, power is supplied from DC power supply Rhine 14 of the main power supply 
circuit 20 at the time of actuation, and the mass capacitor 122 is charged by coincidence 
through DC power supply Rhine 14 and diode 121. 

[0010] In the above-mentioned receiving set for remote control, when stopping actuation of a 
household-electric-appliances device by remote control actuation of a user, the remote control 
light-receiving unit 213 receives the instruction by the lightwave signal from a remote control 
transmitter as well as drawing 6 , the contents are judged with a microcomputer 214, and a 
microcomputer 214 outputs a control signal to a solid state relay 2, and makes a solid state relay 
2 an OFF state. And since the electrical potential difference of DC power supply Rhine 14 
serves as zero after the above-mentioned solid state relay 2 will be in an OFF state, the mass 
capacitor 1 22 starts discharge and the mass capacitor 1 22 is used as a power source of the 
remote control light-receiving circuit 215. 

[0011] Moreover, since the charge of the mass capacitor 122 stops being sufficient when a 
standby time becomes long, when it acts as the monitor of the electrical potential difference 
supplied from the mass capacitor 122 and becomes below a certain voltage level with a 
microcomputer 214, a microcomputer 214 outputs a control signal to a solid state relay 2, and 
actuation which charges the mass capacitor 122 again is performed by making a solid state relay 
2 turn on. And after completing charge of the mass capacitor 122, a microcomputer 214 outputs 
a control signal to a solid state relay 2 so that a solid state relay 2 may become again off. 
Therefore, in order to repeat ON/OFF of the main power supply circuit 20 periodically, power is 
consumed to whenever [ the ]. 

[0012] Moreover, as optical-communication equipment, there is a thing of the pocket mold in 
which a bidirectional communication link is possible. As shown in drawing 8 , the above- 
mentioned optical-communication equipment carries the dc-battery 151, and this is being used 
for it as a power source. With the optical-communication equipment which performs this two- 
way communication, transmission and reception are made to serve a double purpose by one LED. 

[0013] ROM (read-only memory)155 by which the program required for actuation of CPU 153 was 
written in CPU (central processing unit)153 carried in the above-mentioned optical- 
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communication equipment 150 through the signal bus 154, RAM (random access memory)156 
used for are recording of a transmitted and received data etc., and UART (Universal 
Asynchronous Receiver Ttansmitter)157 which performs parallel/serial conversion of data etc. 
are connected. The modulation machine 158 for modulating the serial data outputted from the 
UART157 to the output of the above UART 157, the drive circuit 159 which drives LED160, and 
LED160 which sends out a lightwave signal Lr1 are connected in order. The above LED 160 
changes into an electrical signal the lightwave signal Lr2 received as a photo detector. The 
amplifier 161 for amplifying that output to the output of this LED160 and the recovery machine 

162 which restores to the output signal of that amplifier 161, and is changed into a serial data 
signal were connected in order, and the output of the recovery machine 162 is connected to the 
input terminal of UART157. Functional block of the above CPU153, ROM155, RAMI 56, and 
UART157, the modulation machine 158, and the recovery machine 162 consists of LSI171 of one 
chip. 

[0014] In the optical-communication equipment 150 of the above-mentioned configuration, while 
the lightwave signal Lr1 transmitted from LED160 is received with another optical- 
communication equipment 1 70 which has the same function as optical-communication equipment 
1 50, the lightwave signal Lr2 conversely transmitted from optical-communication equipment 1 70 
is received by LED160 of optical-communication equipment 150. By doing so, two-way 
communication by the lightwave signal is performed between optical-communication equipment 
150 and optical-communication equipment 170. In addition, the above LED 160 changes and uses 
transmitting (luminescence) mode and receiving (light-receiving) mode with the Tx/Rx circuit 
changing switch 1 63, and is controlling change actuation of the Tx/Rx circuit changing switch 

163 by CPU 153. 
[0015] 

[Problem(s) to be Solved by the Invention] However, in the receiving set for remote control 
shown in drawing 6 and drawing 7 , in order to receive and execute the instruction from the 
following remote control transmitter etc. at the time of standby of a device, it is necessary to 
make a microcomputer 114,214 and the remote control light-receiving unit 113,213 into 
operating state, and there is a problem of continuing consuming power at the time of standby. 
[0016] Moreover, with optical-communication equipment 150,170 using the dc-battery 151 
shown in drawing 8 as a power source, since it cannot predict when is the lightwave signal from a 
communications partner received and actuation must be resumed after a communication link 
finishing and being in a standby condition, it is necessary to always prepare receiving 
organization. Therefore, with the above-mentioned optical-communication equipment 150,170, at 
the time of standby, since [ of CPU 153 ] it is necessary to use a function and the function of 
the remote control light-receiving unit 172 in part, there is a problem of continuing exhausting a 
dc-battery 151. 

[0017] Especially, by the household-electric-appliances device, the waiting time amount is longer 
and reduction of the power consumption at the time of standby has been the common technical 
problem of all household-electric-appliances devices from the time amount actually used. 
[0018] Then, it is to offer the power control, the receiving set for remote control, and optical- 
communication equipment which can improve sharply the dc-battery consumption at the time of 
standby in a dc-battery drive while power consumption at the time of standby is made as for the 
purpose of this invention to zero infinite. 
[0019] 

[Means for Solving the Problem] It is characterized by to have the switching circuit which the 
power control of this invention will be power control carried in a device, will be connected 
between the power-ed supply circuit of the above-mentioned device, and a power source, and 
will be in an OFF state at the time of standby of the above-mentioned device in order to attain 
the above-mentioned purpose, and LED (Light Emitting Diode) which will output the electrical 
signal which makes the above-mentioned switching circuit an ON state if a lightwave signal is 
detected in the state of non-bias. 

[0020] According to the power control of the above-mentioned configuration, the above- 
mentioned switching circuit connected between the power-ed supply circuits and power sources 
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which receive an electric power supply from the above-mentioned power source is made into an 
OFF state at the time of standby of the above-mentioned device. Waiting, if LED of the above- 
mentioned non-bias condition receives a lightwave signal (light of the wavelength on which LED 
has sensibility) from the exterior, LED will produce electromotive force and will output this 
electrical signal that makes the above-mentioned switching circuit an ON state. Then, if the 
above-mentioned switching circuit is turned on, power will be supplied to the above-mentioned 
power-ed supply circuit from the above-mentioned power source, and a device will be in 
operating state. Therefore, since between a power-ed supply circuit and power sources is 
intercepted in a switching circuit at the time of standby of a device, power consumption at the 
time of standby is made to zero infinite. Especially, by the pocket mold device of a dc-battery, 
since a power source intercepts between a power-ed supply circuit and dc-batteries in a 
switching circuit, it can improve sharply the dc-battery consumption at the time of standby. 
[0021] Moreover, power control of 1 operation gestalt is characterized by having a maintenance 
means to hold the above-mentioned switching circuit to ah ON state, if the above-mentioned 
switching circuit is turned on with the above-mentioned electrical signal from Above LED. 
[0022] Even if LED stops receiving a lightwave signal since according to the power control of the 
above-mentioned operation gestalt a switching circuit is held to an ON state with the above- 
mentioned maintenance means after the above-mentioned switching circuit will be in an ON 
state with the electrical signal from Above LED once being in an ON state with the electrical 
signal from LED, the ON state of a switching circuit can be maintained. 

[0023] Moreover, the receiving set for remote control of this invention is carried in a device, and 
is set to the receiving set for remote control with which LED was used as a photo detector 
which receives the lightwave signal for remote control from a transmitting side. If it connects 
between the power-ed supply circuit of the above-mentioned device, and a power source, it has 
the switching circuit which will be in an OFF state at the time of standby of the above- 
mentioned device and Above LED detects a lightwave signal in the state of non-bias, it is 
characterized by outputting the electrical signal which makes the above-mentioned switching 
circuit an ON state. 

[0024] According to the receiving set for remote control of the above-mentioned configuration, 
the switching circuit connected between the power-ed supply circuit of the above-mentioned 
device and the power source is made into an OFF state at the time of standby of the above- 
mentioned device. If this above LED that is a photo detector waiting receives a lightwave signal 
(light of the wavelength on which LED has sensibility) from transmitting sides (remote control 
transmitter etc.) in the state of non-bias, LED will produce electromotive force and will output 
the electrical signal which makes the above-mentioned switching circuit an ON state. Then, if 
the above-mentioned switching circuit is turned on, power will be supplied to the above- 
mentioned power-ed supply circuit from the above-mentioned power source, and a device will be 
in operating state. Therefore, since between a power-ed supply circuit and power sources is 
intercepted in a switching circuit at the time of standby, power consumption at the time of 
standby is made to zero infinite. Moreover, since LED which is the photo detector which 
receives the lightwave signal for remote control from a transmitting side is used for the drive of 
a switching circuit, circuitry can be simplified and cost can be reduced. Especially, a power 
source can improve sharply the dc-battery consumption at the time of standby by the pocket 
mold device of a dc-battery by intercepting between a power-ed supply circuit and dc-batteries 
in a switching circuit. 

[0025] Moreover, the receiving set for remote control of 1 operation gestalt is characterized by 
having a maintenance means to hold the above-mentioned switching circuit to an ON state, if 
the above-mentioned switching circuit is turned on with the above-mentioned electrical signal 
from Above LED. 

[0026] Even if LED stops receiving a lightwave signal since according to the receiving set for 
remote control of the above-mentioned operation gestalt a switching circuit is held to an ON 
state with the above-mentioned maintenance means after the above-mentioned switching circuit 
will be in an ON state with the electrical signal from Above LED once being in an ON state with 
the electrical signal from LED, the ON state of a switching circuit can be maintained. 
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[0027] Moreover, in the optical-communication equipment with which LED was used as a photo 
detector which receives the lightwave signal from a transmitting side, it connects between a 
power-ed supply circuit and a power source, and the optical-communication equipment of this 
invention is characterized by having the switching circuit which will be in an OFF state at the 
time of standby, and LED which will output the electrical signal which makes the above- 
mentioned switching circuit an ON state if a lightwave signal is detected in the state of non-bias. 

[0028] According to the optical-communication equipment of the above-mentioned 
configuration, the switching circuit connected between the above-mentioned power-ed supply 
circuit and the power source is made into an OFF state at the time of standby. If this above LED 
that is a photo detector for a communication link waiting receives a lightwave signal (light of the 
wavelength on which LED has sensibility) from a transmitting side in the state of non-bias, LED 
will produce electromotive force and will output the electrical signal which makes the above- 
mentioned switching circuit an ON state. Then, if the above-mentioned switching circuit is 
turned on, power will be supplied to the above-mentioned power-ed supply circuit from the 
above-mentioned power source, and this optical-communication equipment will be in operating 
state. Therefore, since between a power-ed supply circuit and power sources is intercepted in a 
switching circuit at the time of standby, power consumption at the time of standby is made to 
zero infinite. Moreover, since LED which is the photo detector for a communication link which 
receives the lightwave signal from a transmitting side is used for the drive of a switching circuit, 
circuitry can be simplified and cost can be reduced. Especially, a power source can improve 
sharply the dc-battery consumption at the time of standby by the pocket mold device of a dc- 
battery by intercepting between a power-ed supply circuit and dc-batteries in a switching 
circuit. In addition, this optical-communication equipment may perform bidirectional optical 
communication, optical communication of only an one direction may be performed, and, in the 
case of one direction optical communication, this invention is applied to a receiving side. 
[0029] Moreover, the optical-communication equipment of 1 operation gestalt is characterized 
by having a maintenance means to hold the above-mentioned switching circuit to an ON state, if 
the above-mentioned switching circuit is turned on with the above-mentioned electrical signal 
from Above LED. 

[0030] Even if LED stops receiving a lightwave signal since according to the optical- 
communication equipment of the above-mentioned operation gestalt a switching circuit is held to 
an ON state with the above-mentioned maintenance means after the above-mentioned switching 
circuit will be in an ON state with the electrical signal from Above LED once being in an ON 
state with the electrical signal from LED, the ON state of a switching circuit can be maintained. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains 
the power control, the receiving set for remote control, and optical-communication equipment of 
this invention to a detail. 

[0032] (The 1st operation gestalt) Drawing 1 is the outline block diagram of the important 
section of the household-electric-appliances device which used the receiving set for remote 
control of the 1st operation gestalt of this invention. 

[0033] The household-electric-appliances device using this receiving set for remote control The 
solid state relay 2 by which the end of a source power supply 1 was connected to the end as 
shown in drawing 1 (SSR), The rectifier circuit 3 where one input terminal was connected to the 
other end of the above-mentioned solid state relay 2, and the input terminal of another side was 
connected to the other end of a source power supply 1 (diode bridge), The capacitor 4 for 
smooth by which both ends were connected to both the output terminals of the 
positive/negative of the above-mentioned rectifier circuit 3, It has the primary regulator 6 by 
which the end was connected to the negative-electrode side output terminal of the above- 
mentioned rectifier circuit 3, and the power transformer 7 by which the end of a primary side coil 
was connected to the positive-electrode side output terminal of the above-mentioned rectifier 
circuit 3, and the other end of a primary side coil was connected to the other end of the above- 
mentioned primary regulator 6. The rectification smoothing circuit 5 consists of an above- 
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mentioned rectifier circuit 3 and a capacitor 4 for smooth. Moreover, in in Japan, a source power 
supply 1 is AC100V. 

[0034] Moreover, the household-electric-appliances device using the above-mentioned receiving 
set for remote control The diode 10 by which the anode was connected to the end of the 1st 
coil of the secondary of a power transformer 7, The capacitor 1 1 by which the end was 
connected to the cathode of the above-mentioned diode 10, and the other end was connected 
to the other end of the 1st coil of the above, The diode 12 by which the anode was connected to 
the end of the 2nd coil of the secondary of a power transformer 7, The capacitor 13 by which 
the end was connected to the cathode of the above-mentioned diode 1 2, and the other end was 
connected to the other end of the 2nd coil of the above, The low loss regulator 8 by which the 
input terminal was connected to the cathode of the above-mentioned diode 12, and the grand 
terminal was connected to the other end of the 2nd coil of the above, The input terminal was 
connected to the cathode of the above-mentioned diode 10, and the output terminal is equipped 
with the photo coupler 9 connected to the control input terminal of the primary regulator 6. The 
1st rectification smoothing circuit is constituted from above-mentioned diode 10 and a capacitor 
11, and the 2nd rectification smoothing circuit consists of diode 12 and a capacitor 13. Moreover, 
the end of DC power supply Rhine 14 is connected to the output terminal of the above- 
mentioned low loss regulator 8. 

[0035] According to the DC power supply electrical potential difference which needs the 
secondary of the above-mentioned power transformer 7 in each circuit by the side of a load (not 
shown), only the required number of power-source Rhine ( drawing 1 two) is outputted. 
Moreover, in order to obtain supply voltage stable irrespective of a load effect, the above- 
mentioned low loss regulator 8 is used for the secondary output of a power transformer 7. 
[0036] The main power supply circuit 20 consists of the above-mentioned solid state relay 2, the 
smooth rectifier circuit 5, the primary regulator 6, a power transformer 7, the low loss regulator 
8, a photo coupler 9, diode 10, a capacitor 1 1, diode 12, and a capacitor 13. 

[0037] Furthermore, the anode of diode 21 was connected to the other end of above-mentioned 
DC power supply Rhine 14, and the mass capacitor 22 is connected between the cathode of 
diode 21, and a gland. The end of a switching circuit 23 was connected to the cathode of the 
above-mentioned diode 21, the other end of a switching circuit 23 was connected to the power- 
source input terminal of the microcomputer 32 as a maintenance means, and the remote control 
light-receiving unit 31, respectively, and each grand terminal of the remote control light- 
receiving unit 31 is connected with the microcomputer 32 in the gland, respectively. In this way, 
as for a microcomputer 32 and the remote control light-receiving unit 31, power is supplied from 
DC power supply Rhine 14 of the secondary of a power transformer 7 through diode 21 and a 
switching circuit 23. The remote control light-receiving circuit 30 as a power-ed supply circuit is 
constituted from an above-mentioned microcomputer 32 and a remote control light-receiving 
unit 31, and the receiving set for remote control consists of a switching circuit 23, a 
microcomputer 32, and a remote control light-receiving unit 31. 

[0038] At the time of actuation of a device, the switching circuit 23 is maintaining the ON state 
with the control signal from a microcomputer 32, and while power is supplied through diode 21 
from DC power supply Rhine 14, as for the remote control light-receiving circuit 30, the mass 
capacitor 22 is charged. 

[0039] And when stopping actuation of a device by remote control actuation of a user, the 
remote control light-receiving unit 31 receives the instruction by the lightwave signal from a 
remote control transmitter (not shown), the contents of the received instruction are judged with 
a microcomputer 32, and a microcomputer 32 outputs a control signal to a solid state relay 2, 
and makes a solid state relay 2 off. To coincidence, a microcomputer 32 ends the actuation 
itself. Thereby, the control signal over a switching circuit 23 stops, and a switching circuit 23 
becomes off. As for a device, the electric power supplies to all the circuits of a device also 
including the remote control light-receiving circuit 30 are intercepted by this, and a device goes 
into a standby condition by it. Since the electric power supply to each circuit is intercepted in 
the state of this standby, power consumption becomes it is infinite and close to zero. 
[0040] Moreover, drawing 2 shows the internal-circuitry block of the remote control light— 
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receiving unit 31 shown in drawing 1 . As shown in drawing 2 , LED41 as a photo detector which 
has sensibility is built in the wavelength of the lightwave signal transmitted from the remote 
control transmitter (not shown), and this remote control light-receiving unit 31 receives the 
lightwave signal sent by this from the remote control transmitter, and changes it into an 
electrical signal. And after being amplified with the amplifier 42 connected immediately after 
LED41, it is band-limited by the band pass filter (BPF) 43 of the latter part of the amplifier 42, 
and gets over with the recovery machine 44 further, and after the changed electrical signal is 
shaped in waveform by the waveform shaper 45, it is sent to a microcomputer 32 (shown in 
drawing 1 ). 

[0041] Moreover, the above LED 41 outputs the electrical signal which changed the lightwave 
signal which received light by LED41 as a control signal required for actuation of a switching 
circuit 23 (shown in drawing 1 ), when returning actuation of the device of a standby condition. 
Also under non-bias, the above LED 41 will generate electromotive force, if the light of the 
wavelength in that sensibility is received, and it uses this electromotive force as a control signal 
which makes a switching circuit 23 turn on. 

[0042] Hereafter, the household-electric-appliances device using the receiving set for remote 
control of the above-mentioned configuration explains the actuation when resuming actuation 
from a standby condition. 

[0043] If the start button (power-source ON / off-carbon button) of a remote control 
transmitter (not shown) of operation is pushed in order that a user may operate a household- 
electric-appliances device with a remote control transmitter, a lightwave signal will be 
transmitted from a remote control transmitter towards the remote control light-receiving unit 31 
shown in drawing 1 of the body of a household-electric-appliances device. 
[0044] And the lightwave signal transmitted from the remote control transmitter which is not 
illustrated is received by LED41 (shown in drawing 2 ) built in the remote control light-receiving 
unit 31. In LED41, by the received lightwave signal, an electrical signal occurs and this electrical 
signal is transmitted to a switching circuit 23 as a control signal. 

[0045] A switching circuit 23 turns on by this, and the mass capacitor 22 starts discharge, that 
is, power is supplied to the remote control light-receiving circuit 30. A microcomputer 32 starts 
actuation, a control signal is outputted to a solid state relay 2 as the first instruction, and a solid 
state relay 2 is made to turn on by this. When the above-mentioned solid state relay 2 turns on, 
a power source is supplied to the whole device from the main power supply circuit 20, and the 
whole device returns to operating state. 

[0046] As the above-mentioned switching circuit 23 is shown in drawing 5 , it consists of NPN 
transistors Q1 f a collector side is connected to a power-source side (mass capacitor 22), and 
the emitter side is connected to the load side (power supply terminal of the remote control light- 
receiving circuit 30). The end of resistance R1 was connected to the base of NPN transistor Q1 , 
the anode of diode LED 1 (equivalent to LED41) was connected to the other end of resistance 
R1 , and the cathode of diode LED 1 is connected to a gland. Power control consists of above- 
mentioned diode LED 1, resistance R1, and NPN transistor Q1. 

[0047] Moreover, in drawing 2 , although not illustrated, the signal from a microcomputer 32 is 
inputted into the base of the transistor Q1 of a switching circuit 23, the transistor Q1 of a 
switching circuit 23 turns on with diode LED 1, and after power is supplied to the remote control 
light-receiving circuit 30 containing the microcomputer 32 shown in drawing 1 from the main 
power supply circuit 20, control is performed so that an ON state may be continued from the 
microcomputer 32 as a maintenance means to a switching circuit 23. 
[0048] Thus, since between the remote control light-receiving circuit 30 and the mass 
capacitors 22 is intercepted in the above-mentioned switching circuit 23, power consumption at 
the time of standby of a device can be made into zero infinite. Moreover, since LED of the 
remote control light-receiving unit 31 which receives the lightwave signal for remote control 
from a transmitting side and which is a photo detector is used for the drive of a switching circuit 
23, circuitry can be simplified and cost can be reduced. 

[0049] Moreover, even if the remote control light-receiving unit 31 stops receiving a lightwave 
signal since a switching circuit 23 is held to an ON state with the microcomputer 32 as the 
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above-mentioned maintenance means once being in an ON state with the electrical signal from 
the remote control light-receiving unit 31, the ON state of a switching circuit 23 can be 
maintained. 

[0050] Although the household-electric-appliances device using the receiving set for remote 
control of the above-mentioned 1st operation gestalt was explained, with the application of the 
receiving set for remote control of this invention, a potato is good for all the electronic 
equipment that will be not only in a household-electric-appliances device but other standby 
conditions. 

[0051] (The 2nd operation gestalt) Drawing 3 is the outline block diagram of the optical- 
communication equipment of the 2nd operation gestalt of this invention. As shown in drawing 3 , 
common LED is being used for this optical-communication equipment as a transceiver 
component of a lightwave signal. That is, LED is used as an application of both a light emitting 
device and a photo detector. 

[0052] Hereafter, actuation in case the above-mentioned optical-communication equipment 
resumes actuation from a standby condition is explained. 

[0053] While the lightwave signal Lr1 transmitted from LED60 of the above-mentioned optical- 
communication equipment 50 is received with another optical-communication equipment 70 
which has the same function as optical-communication equipment 80, the lightwave signal Lr2 
conversely transmitted from optical-communication equipment 70 is received by LED60 of 
optical-communication equipment 50. By doing so, two-way communication by the lightwave 
signal is performed between optical-communication equipment 50 and optical-communication 
equipment 70. 

[0054] LED60 of the above-mentioned optical-communication equipment 50 changes the 
electrical signal from the drive circuit 59 into a lightwave signal at the time of lightwave signal 
transmission (luminescence), and changes the lightwave signal Lr2 from optical-communication 
equipment 70 into an electrical signal at the time of lightwave signal reception. At this time, the 
Tx/Rx circuit changing switch 63 was operated with the high level or low level of a control signal 
outputted from CPU53, and LED60 is changed to luminescence mode and light-receiving mode. 
That is, LED60 makes LED60 luminescence mode, when transmitting a lightwave signal, and when 
receiving a lightwave signal, it does not transmit [ LED ] by making LED60 into light-receiving 
mode and receive to coincidence. This is performing two-way communication of a half duplex by 
one LED60 (depending on the case, two or more LED may be used [ the case where he wants to 
obtain a large angle of beam spread, and ] as a lot to obtain stronger optical reinforcement). 
[0055] When data are transmitted, after the data stored in RAM56 are transmitted to UART57 
and changed into serial data from parallel data by UART57 by control of CPU53 based on the 
program of ROM55, it is transmitted to the modulation machine 58. And the signal modulated 
with the modulation machine 58 is sent out as a lightwave signal Lr1 from LED60 through the 
drive circuit 59. At this time, LED60 serves as luminescence mode with the Tx/Rx circuit 
changing switch 63 controlled by the control signal from CPU53. 

[0056] On the other hand, when receiving data, in response to the lightwave signal Lr2 
transmitted from optical-communication equipment 70, it changes into an electrical signal by 
LED60 of optical-communication equipment 80. And the signal changed into the electrical signal 
is further transmitted to UART57, after being transmitted to the recovery machine 62 after being 
amplified with an amplifier 61, and getting over to serial data with the recovery machine 62. Then, 
data store data in RAM56 by control of CPU53 based on the program of ROM55, after being 
changed into parallel data by UART57. At this time, LED60 serves as the receive mode with the 
Tx/Rx circuit changing switch 63 controlled by the control signal from CPU53. 
[0057] Functional block of the above CPU53, ROM55, RAM56, and UART57, the modulation 
machine 58, and the recovery machine 62 consists of LSI71 as a power-ed supply circuit of one 
chip. Moreover, the optical transceiver unit 72 which served as the power-ed supply circuit 
consists of an above-mentioned drive circuit 59, LED60, and amplifier 61. 
[0058] If a certain fixed time amount communication link breaks off between the above- 
mentioned optical-communication equipment 50 and optical-communication equipment 70, 
optical-communication equipment 50 and optical-communication equipment 70 will go into a 
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standby condition by control of CPU53. After CPU53 ends that actuation at this time, the 
control signal over a switching circuit 52 stops in coincidence, and a switching circuit 52 
becomes off. Consequently, the dc-battery 51 of optical-communication equipment 50 is 
separated from each circuit, and consumption of a dc-battery becomes it is infinite and close to 
zero. 

[0059] And when the optical-communication equipment 50 in a standby condition re-starts a 
power source by the appeal from another optical-communication equipment 70, LED60 in a non- 
bias condition receives the lightwave signal from optical-communication equipment 70, this is 
changed into an electrical signal, and the changed electrical signal is sent to a switching circuit 
52 as a control signal which turns on a switching circuit 52. And if a switching circuit 52 receives 
the control signal from LED60, a switching circuit 52 will be in an ON state, and power will be 
supplied to each circuit from a dc-battery 51. Thereby, CPU53 as a maintenance means resumes 
actuation, and a control signal is outputted to a switching circuit 52 so that the ON state of a 
switching circuit 52 may be continued as the first actuation. 

[0060] Thus, since between a dc-battery 51 and each circuit is intercepted in the above- 
mentioned switching circuit 52, power consumption at the time of standby can be made into zero 
infinite. Moreover, since LED60 which is the photo detector for a communication link which 
receives the lightwave signal from a transmitting side is used for the drive of a switching circuit 
52, circuitry can be simplified and cost can be reduced. Moreover, the dc-battery consumption 
at the time of standby is sharply improvable. 

[0061] Moreover, even if LED60 stops receiving a lightwave signal since a switching circuit 52 is 
held to an ON state by CPU53 as the above-mentioned maintenance means once being in an ON 
state with the electrical signal from LED60, the ON state of a switching circuit 52 can be 
maintained. 

[0062] (The 3rd operation gestalt) Drawing 4 is the outline block diagram of the optical- 
communication equipment of the 3rd operation gestalt of this invention. As this optical- 
communication equipment is shown in drawing 4 , only for power-source starting of the optical- 
communication equipment in a standby condition, it is what carried LED40 for light-receiving, and 
the same configuration as the optical-communication equipment of the 2nd operation gestalt is 
carried out except for LED40 for light-receiving, and the same configuration section attaches 
the same reference number, and omits explanation. In addition, while constituting functional block 
of the above CPU53, ROM55, RAM56, and UART57, the modulation machine 58, and the 
recovery machine 62 from LSI71 as a power-ed supply circuit of one chip, the optical 
transceiver unit 82 consists of a drive circuit 59, LED81, and amplifier 61. 
[0063] In the optical-communication equipment 80 shown in drawing 4 , when the optical- 
communication equipment in a standby condition re-starts a power source by remote control 
actuation, LED40 in a non-bias condition receives the lightwave signal from the optical- 
communication equipment 70 of a transmitting side, this is changed into an electrical signal, and 
the changed electrical signal is sent to a switching circuit 52 as a control signal which turns on a 
switching circuit 52. And if a switching circuit 52 receives the control signal from LED40, a 
switching circuit 52 will be in an ON state, and power will be supplied to each circuit from a dc- 
battery 51. Thereby, CPU53 as a maintenance means resumes actuation, and a control signal is 
outputted to a switching circuit 52 so that the ON state of a switching circuit 52 may be 
continued as actuation of the beginning of CPU53. 

[0064] Thus, since between a dc-battery 51 and each circuit is intercepted in the above- 
mentioned switching circuit 52, power consumption at the time of standby can be made into zero 
infinite. Moreover, since power control is constituted from LED40 and a switching circuit 52, 
circuitry can be simplified and cost can be reduced. Moreover, the dc-battery consumption at 
the time of standby is sharply improvable. 

[0065] Moreover, even if LED40 stops receiving a lightwave signal since a switching circuit 52 is 
held to an ON state by CPU53 as the above-mentioned maintenance means once being in an ON 
state with the electrical signal from LED40, the ON state of a switching circuit 52 can be 
maintained. 

[0066] Of course in the power control of this invention, you may apply not only to the receiving 
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set for remote control, or optical-communication equipment but to all other electronic 
equipment. 

[0067] Although the above-mentioned 2nd and 3rd operation gestalt explained the optical- 
communication equipment which performs bidirectional optical communication, this invention may 
be applied to the receiving side of optical-communication equipment which performs optical 
communication of an one direction. 

[0068] Moreover, although the microcomputer 32 and CPU53 were used as a maintenance 
means, a maintenance means may constitute not only this but a switching circuit from the above 
1st - a 3rd operation gestalt in other circuits which can be held to an ON state. 
[0069] 

[Effect of the Invention] As mentioned above, according to the power control, the receiving set 
for Mocon, and optical-communication equipment of this invention, a switching circuit is 
established in Daigen of current supply Rhine between a power-ed supply circuit and a power 
source, and during standby, the electric power supply from a power source to each circuit is 
intercepted by making that switching circuit into an OFF state, and it becomes possible to bring 
the power consumption at the time of standby close to zero infinite so that clearly. Thereby, in 
the case of a pocket device, it becomes possible [ developing the life of the dc-battery at the 
time of standby ]. Moreover, since the electromotive force of LED for the object for remote 
control light-receiving or optical communication is used for starting of a switching circuit while it 
is realizable with an easy configuration with a transistor as the above-mentioned switching 
circuit, it is not necessary to make a big circuit change. Furthermore, Above LED is cheap, since 
it is obtained, even if it newly carries out LED loading to starting of the above-mentioned 
switching circuit, cannot affect cost so much, but can constitute this power control, the 
receiving set for Mocon, and optical-communication equipment more easily. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the optical-communication equipment which 
performs the receiving set for remote control and optical communication which receive the 
power control which controls the power source of a household-electric-appliances device etc., 
and the lightwave signal for remote control from remote control (remote control equipment). 
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PRIOR ART 

[Description of the Prior Art] Conventionally, as a receiving set for remote control, it is carried 
in a common household-electric-appliances device, and there are some which control ON 
(operating state)/OFF of the power circuit (standby condition). 

[0003] Drawing 6 shows the outline block diagram of the important section of the household- 
electric-appliances device which used the above-mentioned receiving set for remote control. 
The rectification smoothing circuit 5 (a rectifier circuit 3, capacitor 4 for smooth) connected to 
the source power supply 1 of AC(alternating current)100V through the solid state relay (SSR) 2, 
The primary regulator 6 was formed in the primary a power transformer 7 side, and the 1st 
rectification smoothing circuit which consists of diode 10 and a capacitor 1 1, and the 2nd 
rectification smoothing circuit which consists of diode 12 and a capacitor 13 are established in 
the secondary of a power transformer 7. The output of the above-mentioned 1st rectification 
smoothing circuit was connected to the input side of a photo coupler 9, and the output side of a 
photo coupler 9 is connected to the primary regulator 6. Moreover, the low loss regulator 8 is 
used for the output side of the above-mentioned 2nd rectification smoothing circuit, and power 
is supplied with the stable supply voltage. The main power supply circuit 20 consists of the 
above-mentioned solid state relay 2, the smooth rectifier circuit 5, the primary regulator 6, a 
power transformer 7, the low loss regulator 8, a photo coupler 9, diode 10, a capacitor 11, diode 
12, and a capacitor 13. Moreover, the auxiliary power circuit 1 12 is constituted from an above- 
mentioned power transformer 109 for standby, a rectification smoothing circuit 110, and a low 
loss regulator 111, and the remote control light-receiving circuit 1 15 consists of a remote 
control light-receiving unit 113 and a microcomputer (henceforth a microcomputer) 114. 
[0004] By the household-electric-appliances device using the above-mentioned receiving set for 
remote control, as shown in drawing 6 , power is supplied to the remote control light-receiving 
circuit 1 15 by the auxiliary power circuit 1 12 at the time of standby. Since the solid state relay 2 
is an OFF state at this time, the electric power supply to the main power supply circuit 20 is 
intercepted. 

[0005] And if a user is going to make it turn on the power source of a device by remote control 
actuation, the remote control light-receiving unit 113 receives the lightwave signal transmitted 
from the remote control transmitter, and with the electrical signal detected by the remote 
control light-receiving unit 113, a microcomputer 114 will output a control signal to a solid state 
relay 2, and will make a solid state relay 2 an ON state. Then, power is supplied to each whole 
circuit from the main power supply circuit 20 where the source power supply 1 was connected, 
and a household-electric-appliances device goes into operating state. 

[0006] On the contrary, when a user stops actuation of a household-electric-appliances device 
by remote control actuation from operating state, the remote control light-receiving unit 1 1 3 
receives the lightwave signal similarly transmitted from the remote control transmitter, with the 
electrical signal showing an instruction of a halt of operation detected by the remote control 
light-receiving unit 113, a microcomputer 1 14 will output a control signal to a solid state relay 2, 
and a solid state relay 2 will be in an OFF state. If it does so, the power supply line between the 
main power supply circuit 20 and a source power supply 1 will be intercepted, and a household- 
electric-appliances device will be in a idle state of operation, i.e., a standby condition. Since 
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power is supplied to a microcomputer 114 and the remote control light-receiving circuit 115 by 
the above-mentioned auxiliary power circuit 112 and actuation is continued in the state of this 
standby, consuming power is continued though small. 

[0007] Moreover, as other receiving sets for remote control, it is carried in a common 
household-electric-appliances device, ON (operating state)/OFF of the power circuit (standby 
condition) are controlled, and there are some which use the mass capacitor charged at the time 
of actuation as auxiliary power at the time of standby. 

[0008] Drawing 7 shows the outline block diagram of the important section of the household- 
electric-appliances device which used the above-mentioned receiving set for remote control, 
and this receiving set for remote control is using the mass capacitor (a mass electrolytic 
capacitor or a mass super capacitor) 122 as the auxiliary power of the remote control light- 
receiving circuit 215 instead of the auxiliary power circuit 112 shown in drawing 6 . The above- 
mentioned mass capacitor 122 is connected to the output of the low loss regulator 8 through 
diode 121. 

[0009] The remote control light-receiving circuit 215 which consists of a microcomputer 214 
shown in drawing 7 and a remote control light-receiving unit 213 always needs to be operating 
state, in order to receive the lightwave signal sent from a remote control transmitter as well as 
the case of drawing 6 R> 6 at the time of standby. Moreover, as for the remote control light- 
receiving circuit 215, power is supplied from DC power supply Rhine 14 of the main power supply 
circuit 20 at the time of actuation, and the mass capacitor 122 is charged by coincidence 
through DC power supply Rhine 14 and diode 121. 

[0010] In the above-mentioned receiving set for remote control, when stopping actuation of a 
household-electric-appliances device by remote control actuation of a user, the remote control 
light-receiving unit 213 receives the instruction by the lightwave signal from a remote control 
transmitter as well as drawing 6 , the contents are judged with a microcomputer 214, and a 
microcomputer 214 outputs a control signal to a solid state relay 2, and makes a solid state relay 
2 an OFF state. And since the electrical potential difference of DC power supply Rhine 14 
serves as zero after the above-mentioned solid state relay 2 will be in an OFF state, the mass 
capacitor 122 starts discharge and the mass capacitor 122 is used as a power source of the 
remote control light-receiving circuit 215. 

[001 1] Moreover, since the charge of the mass capacitor 122 stops being sufficient when a 
standby time becomes long, when it acts as the monitor of the electrical potential difference 
supplied from the mass capacitor 122 and becomes below a certain voltage level with a 
microcomputer 214, a microcomputer 214 outputs a control signal to a solid state relay 2, and 
actuation which charges the mass capacitor 122 again is performed by making a solid state relay 
2 turn on. And after completing charge of the mass capacitor 122, a microcomputer 214 outputs 
a control signal to a solid state relay 2 so that a solid state relay 2 may become again off. 
Therefore, in order to repeat ON/OFF of the main power supply circuit 20 periodically, power is 
consumed to whenever [ the ]. 

[0012] Moreover, as optical-communication equipment, there is a thing of the pocket mold in 
which a bidirectional communication link is possible. As shown in drawing 8 , the above- 
mentioned optical-communication equipment carries the dc-battery 151, and this is being used 
for it as a power source. With the optical-communication equipment which performs this two- 
way communication, transmission and reception are made to serve a double purpose by one LED. 

[0013] ROM (read-only memory)155 by which the program required for actuation of CPU 153 was 
written in CPU (central processing unit)153 carried in the above-mentioned optical- 
communication equipment 150 through the signal bus 154, RAM (random access memory)156 
used for are recording of a transmitted and received data etc., and UART (Universal 
Asynchronous Receiver Ttansmitter)1 57 which performs parallel/serial conversion of data etc. 
are connected. The modulation machine 158 for modulating the serial data outputted from the 
UART157 to the output of the above UART 157, the drive circuit 159 which drives LED160, and 
LED160 which sends out a lightwave signal Lr1 are connected in order. The above LED 160 
changes into an electrical signal the lightwave signal Lr2 received as a photo detector. The 
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amplifier 161 for amplifying that output to the output of this LED160 and the recovery machine 

162 which restores to the output signal of that amplifier 161, and is changed into a serial data 
signal were connected in order, and the output of the recovery machine 162 is connected to the 
input terminal of UART157. Functional block of the above CPU153, ROM155, RAMI 56, and 
UART157, the modulation machine 158, and the recovery machine 162 consists of LSI171 of one 
chip. 

[0014] In the optical-communication equipment 150 of the above-mentioned configuration, while 
the lightwave signal Lr1 transmitted from LED160 is received with another optical- 
communication equipment 1 70 which has the same function as optical-communication equipment 
150, the lightwave signal Lr2 conversely transmitted from optical-communication equipment 170 
is received by LED160 of optical-communication equipment 150. By doing so, two-way 
communication by the lightwave signal is performed between optical-communication equipment 
150 and optical-communication equipment 170. In addition, the above LED 160 changes and uses 
transmitting (luminescence) mode and receiving (light-receiving) mode with the Tx/Rx circuit 
changing switch 163, and is controlling change actuation of the Tx/Rx circuit changing switch 

163 by CPU153. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to the power control, the receiving set 
for Mocon, and optical-communication equipment of this invention, a switching circuit is 
established in Daigen of current supply Rhine between a power-ed supply circuit and a power 
source, and during standby, the electric power supply from a power source to each circuit is 
intercepted by making that switching circuit into an OFF state, and it becomes possible to bring 
the power consumption at the time of standby close to zero infinite so that clearly. Thereby, in 
the case of a pocket device, it becomes possible [ developing the life of the dc-battery at the 
time of standby ]. Moreover, since the electromotive force of LED for the object for remote 
control light-receiving or optical communication is used for starting of a switching circuit while it 
is realizable with an easy configuration with a transistor as the above-mentioned switching 
circuit, it is not necessary to make a big circuit change. Furthermore, Above LED is cheap, since 
it is obtained, even if it newly carries out LED loading to starting of the above-mentioned 
switching circuit, cannot affect cost so much, but can constitute this power control, the 
receiving set for Mocon, and optical-communication equipment more easily. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in the receiving set for remote control 
shown in drawing 6 and drawing 7 , in order to receive and execute the instruction from the 
following remote control transmitter etc. at the time of standby of a device, it is necessary to 
make a microcomputer 1 14,214 and the remote control light-receiving unit 1 13,213 into 
operating state, and there is a problem of continuing consuming power at the time of standby. 
[0016] Moreover, with optical-communication equipment 150,170 using the dc-battery 151 
shown in drawing 8 as a power source, since it cannot predict when is the lightwave signal from a 
communications partner received and actuation must be resumed after a communication link 
finishing and being in a standby condition, it is necessary to always prepare receiving 
organization. Therefore, with the above-mentioned optical-communication equipment 150,170, at 
the time of standby, since [ of CPU 153 ] it is necessary to use a function and the function of 
the remote control light-receiving unit 172 in part, there is a problem of continuing exhausting a 
dc-battery 151. 

[0017] Especially, by the household-electric-appliances device, the waiting time amount is longer 
and reduction of the power consumption at the time of standby has been the common technical 
problem of all household-electric-appliances devices from the time amount actually used. 
[0018] Then, it is to offer the power control, the receiving set for remote control, and optical- 
communication equipment which can improve sharply the dc-battery consumption at the time of 
standby in a dc-battery drive while power consumption at the time of standby is made as for the 
purpose of this invention to zero infinite. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] It is characterized by to have the switching circuit which the 
power control of this invention will be power control carried in a device, will be connected 
between the power-ed supply circuit of the above-mentioned device, and a power source, and 
will be in an OFF state at the time of standby of the above-mentioned device in order to attain 
the above-mentioned purpose, and LED (Light Emitting Diode) which will output the electrical 
signal which makes the above-mentioned switching circuit an ON state if a lightwave signal is 
detected in the state of non-bias. 

[0020] According to the power control of the above-mentioned configuration, the above- 
mentioned switching circuit connected between the power-ed supply circuits and power sources 
which receive an electric power supply from the above-mentioned power source is made into an 
OFF state at the time of standby of the above-mentioned device. Waiting, if LED of the above- 
mentioned non-bias condition receives a lightwave signal (light of the wavelength on which LED 
has sensibility) from the exterior, LED will produce electromotive force and will output this 
electrical signal that makes the above-mentioned switching circuit an ON state. Then, if the 
above-mentioned switching circuit is turned on, power will be supplied to the above-mentioned 
power-ed supply circuit from the above-mentioned power source, and a device will be in 
operating state. Therefore, since between a power-ed supply circuit and power sources is 
intercepted in a switching circuit at the time of standby of a device, power consumption at the 
time of standby is made to zero infinite. Especially, by the pocket mold device of a dc-battery, 
since a power source intercepts between a power-ed supply circuit and dc-batteries in a 
switching circuit, it can improve sharply the dc-battery consumption at the time of standby. 
[0021] Moreover, power control of 1 operation gestalt is characterized by having a maintenance 
means to hold the above-mentioned switching circuit to an ON state, if the above-mentioned 
switching circuit is turned on with the above-mentioned electrical signal from Above LED. 
[0022] Even if LED stops receiving a lightwave signal since according to the power control of the 
above-mentioned operation gestalt a switching circuit is held to an ON state with the above- 
mentioned maintenance means after the above-mentioned switching circuit will be in an ON 
state with the electrical signal from Above LED once being in an ON state with the electrical 
signal from LED, the ON state of a switching circuit can be maintained. 

[0023] Moreover, the receiving set for remote control of this invention is carried in a device, and 
is set to the receiving set for remote control with which LED was used as a photo detector 
which receives the lightwave signal for remote control from a transmitting side. If it connects 
between the power-ed supply circuit of the above-mentioned device, and a power source, it has 
the switching circuit which will be in an OFF state at the time of standby of the above- 
mentioned device and Above LED detects a lightwave signal in the state of non-bias, it is 
characterized by outputting the electrical signal which makes the above-mentioned switching 
circuit an ON state. 

[0024] According to the receiving set for remote control of the above-mentioned configuration, 
the switching circuit connected between the power-ed supply circuit of the above-mentioned 
device and the power source is made into an OFF state at the time of standby of the above- 
mentioned device. If this above LED that is a photo detector waiting receives a lightwave signal 
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(light of the wavelength on which LED has sensibility) from transmitting sides (remote control 
transmitter etc.) in the state of non-bias, LED will produce electromotive force and will output 
the electrical signal which makes the above-mentioned switching circuit an ON state. Then, if 
the above-mentioned switching circuit is turned on, power will be supplied to the above- 
mentioned power-ed supply circuit from the above-mentioned power source, and a device will be 
in operating state. Therefore, since between a power-ed supply circuit and power sources is 
intercepted in a switching circuit at the time of standby, power consumption at the time of 
standby is made to zero infinite. Moreover, since LED which is the photo detector which 
receives the lightwave signal for remote control from a transmitting side is used for the drive of 
a switching circuit, circuitry can be simplified and cost can be reduced. Especially, a power 
source can improve sharply the dc-battery consumption at the time of standby by the pocket 
mold device of a dc-battery by intercepting between a power-ed supply circuit and dc-batteries 
in a switching circuit. 

[0025] Moreover, the receiving set for remote control of 1 operation gestalt is characterized by 
having a maintenance means to hold the above-mentioned switching circuit to an ON state, if 
the above-mentioned switching circuit is turned on with the above-mentioned electrical signal 
from Above LED. 

[0026] Even if LED stops receiving a lightwave signal since according to the receiving set for 
remote control of the above-mentioned operation gestalt a switching circuit is held to an ON 
state with the above-mentioned maintenance means after the above-mentioned switching circuit 
will be in an ON state with the electrical signal from Above LED once being in an ON state with 
the electrical signal from LED, the ON state of a switching circuit can be maintained. 
[0027] Moreover, in the optical-communication equipment with which LED was used as a photo 
detector which receives the lightwave signal from a transmitting side, it connects between a 
power-ed supply circuit and a power source, and the optical-communication equipment of this 
invention is characterized by having the switching circuit which will be in an OFF state at the 
time of standby, and LED which will output the electrical signal which makes the above- 
mentioned switching circuit an ON state if a lightwave signal is detected in the state of non-bias. 

[0028] According to the optical-communication equipment of the above-mentioned 
configuration, the switching circuit connected between the above-mentioned power-ed supply 
circuit and the power source is made into an OFF state at the time of standby. If this above LED 
that is a photo detector for a communication link waiting receives a lightwave signal (light of the 
wavelength on which LED has sensibility) from a transmitting side in the state of non-bias, LED 
will produce electromotive force and will output the electrical signal which makes the above- 
mentioned switching circuit an ON state. Then, if the above-mentioned switching circuit is 
turned on, power will be supplied to the above-mentioned power-ed supply circuit from the 
above-mentioned power source, and this optical-communication equipment will be in operating 
state. Therefore, since between a power-ed supply circuit and power sources is intercepted in a 
switching circuit at the time of standby, power consumption at the time of standby is made to 
zero infinite. Moreover, since LED which is the photo detector for a communication link which 
receives the lightwave signal from a transmitting side is used for the drive of a switching circuit, 
circuitry can be simplified and cost can be reduced. Especially, a power source can improve 
sharply the dc-battery consumption at the time of standby by the pocket mold device of a dc- 
battery by intercepting between a power-ed supply circuit and dc-batteries in a switching 
circuit. In addition, this optical-communication equipment may perform bidirectional optical 
communication, optical communication of only an one direction may be performed, and, in the 
case of one direction optical communication, this invention is applied to a receiving side. 
[0029] Moreover, the optical-communication equipment of 1 operation gestalt is characterized 
by having a maintenance means to hold the above-mentioned switching circuit to an ON state, if 
the above-mentioned switching circuit is turned on with the above-mentioned electrical signal 
from Above LED. 

[0030] Even if LED stops receiving a lightwave signal since according to the optical- 
communication equipment of the above-mentioned operation gestalt a switching circuit is held to 
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an ON state with the above-mentioned maintenance means after the above-mentioned switching 
circuit will be in an ON state with the electrical signal from Above LED once being in an ON 
state with the electrical signal from LED, the ON state of a switching circuit can be maintained. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains 
the power control, the receiving set for remote control, and optical-communication equipment of 
this invention to a detail. 

[0032] (The 1st operation gestalt) Drawing 1 is the outline block diagram of the important 
section of the household-electric-appliances device which used the receiving set for remote 
control of the 1st operation gestalt of this invention. 

[0033] The household-electric-appliances device using this receiving set for remote control The 
solid state relay 2 by which the end of a source power supply 1 was connected to the end as 
shown in drawing 1 (SSR), The rectifier circuit 3 where one input terminal was connected to the 
other end of the above-mentioned solid state relay 2, and the input terminal of another side was 
connected to the other end of a source power supply 1 (diode bridge), The capacitor 4 for 
smooth by which both ends were connected to both the output terminals of the 
positive/negative of the above-mentioned rectifier circuit 3, It has the primary regulator 6 by 
which the end was connected to the negative-electrode side output terminal of the above- 
mentioned rectifier circuit 3, and the power transformer 7 by which the end of a primary side coil 
was connected to the positive-electrode side output terminal of the above-mentioned rectifier 
circuit 3, and the other end of a primary side coil was connected to the other end of the above- 
mentioned primary regulator 6. The rectification smoothing circuit 5 consists of an above- 
mentioned rectifier circuit 3 and a capacitor 4 for smooth. Moreover, in in Japan, a source power 
supply 1 is AC100V. 

[0034] Moreover, the household-electric-appliances device using the above-mentioned receiving 
set for remote control The diode 10 by which the anode was connected to the end of the 1st 
coil of the secondary of a power transformer 7, The capacitor 1 1 by which the end was 
connected to the cathode of the above-mentioned diode 10, and the other end was connected 
to the other end of the 1st coil of the above, The diode 12 by which the anode was connected to 
the end of the 2nd coil of the secondary of a power transformer 7, The capacitor 13 by which 
the end was connected to the cathode of the above-mentioned diode 1 2, and the other end was 
connected to the other end of the 2nd coil of the above, The low loss regulator 8 by which the 
input terminal was connected to the cathode of the above-mentioned diode 12, and the grand 
terminal was connected to the other end of the 2nd coil of the above, The input terminal was 
connected to the cathode of the above-mentioned diode 10, and the output terminal is equipped 
with the photo coupler 9 connected to the control input terminal of the primary regulator 6. The 
1st rectification smoothing circuit is constituted from above-mentioned diode 10 and a capacitor 
11, and the 2nd rectification smoothing circuit consists of diode 12 and a capacitor 13. Moreover, 
the end of DC power supply Rhine 14 is connected to the output terminal of the above- 
mentioned low loss regulator 8. 

[0035] According to the DC power supply electrical potential difference which needs the 
secondary of the above-mentioned power transformer 7 in each circuit by the side of a load (not 
shown), only the required number of power-source Rhine ( drawing 1 two) is outputted. 
Moreover, in order to obtain supply voltage stable irrespective of a load effect, the above- 
mentioned low loss regulator 8 is used for the secondary output of a power transformer 7. 
[0036] The main power supply circuit 20 consists of the above-mentioned solid state relay 2, the 
smooth rectifier circuit 5, the primary regulator 6, a power transformer 7, the low loss regulator 
8, a photo coupler 9, diode 10, a capacitor 11, diode 12, and a capacitor 13. 

[0037] Furthermore, the anode of diode 21 was connected to the other end of above-mentioned 
DC power supply Rhine 14, and the mass capacitor 22 is connected between the cathode of 
diode 21, and a gland. The end of a switching circuit 23 was connected to the cathode of the 
above-mentioned diode 21, the other end of a switching circuit 23 was connected to the power- 
source input terminal of the microcomputer 32 as a maintenance means, and the remote control 
light-receiving unit 31, respectively, and each grand terminal of the remote control light— 
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receiving unit 31 is connected with the microcomputer 32 in the gland, respectively. In this way, 
as for a microcomputer 32 and the remote control light-receiving unit 31, power is supplied from 
DC power supply Rhine 14 of the secondary of a power transformer 7 through diode 21 and a 
switching circuit 23. The remote control light-receiving circuit 30 as a power-ed supply circuit is 
constituted from an above-mentioned microcomputer 32 and a remote control light-receiving 
unit 31, and the receiving set for remote control consists of a switching circuit 23, a 
microcomputer 32, and a remote control light-receiving unit 31. 

[0038] At the time of actuation of a device, the switching circuit 23 is maintaining the ON state 
with the control signal from a microcomputer 32, and while power is supplied through diode 21 
from DC power supply Rhine 14, as for the remote control light-receiving circuit 30, the mass 
capacitor 22 is charged. 

[0039] And when stopping actuation of a device by remote control actuation of a user, the 
remote control light-receiving unit 31 receives the instruction by the lightwave signal from a 
remote control transmitter (not shown), the contents of the received instruction are judged with 
a microcomputer 32, and a microcomputer 32 outputs a control signal to a solid state relay 2, 
and makes a solid state relay 2 off. To coincidence, a microcomputer 32 ends the actuation 
itself. Thereby, the control signal over a switching circuit 23 stops, and a switching circuit 23 
becomes off. As for a device, the electric power supplies to all the circuits of a device also 
including the remote control light-receiving circuit 30 are intercepted by this, and a device goes 
into a standby condition by it. Since the electric power supply to each circuit is intercepted in 
the state of this standby, power consumption becomes it is infinite and close to zero. 
[0040] Moreover, drawing 2 shows the internal-circuitry block of the remote control light- 
receiving unit 31 shown in drawing 1 . As shown in drawing 2 , LED41 as a photo detector which 
has sensibility is built in the wavelength of the lightwave signal transmitted from the remote 
control transmitter (not shown), and this remote control light-receiving unit 31 receives the 
lightwave signal sent by this from the remote control transmitter, and changes it into an 
electrical signal. And after being amplified with the amplifier 42 connected immediately after 
LED41, it is band-limited by the band pass filter (BPF) 43 of the latter part of the amplifier 42, 
and gets over with the recovery machine 44 further, and after the changed electrical signal is 
shaped in waveform by the waveform shaper 45, it is sent to a microcomputer 32 (shown in 
drawing 1 ). 

[0041] Moreover, the above LED 41 outputs the electrical signal which changed the lightwave 
signal which received light by LED41 as a control signal required for actuation of a switching 
circuit 23 (shown in drawing 1 ), when returning actuation of the device of a standby condition. 
Also under non-bias, the above LED 41 will generate electromotive force, if the light of the 
wavelength in that sensibility is received, and it uses this electromotive force as a control signal 
which makes a switching circuit 23 turn on. 

[0042] Hereafter, the household-electric-appliances device using the receiving set for remote 
control of the above-mentioned configuration explains the actuation when resuming actuation 
from a standby condition. 

[0043] If the start button (power-source ON / off-carbon button) of a remote control 
transmitter (not shown) of operation is pushed in order that a user may operate a household- 
electric-appliances device with a remote control transmitter, a lightwave signal will be 
transmitted from a remote control transmitter towards the remote control light-receiving unit 31 
shown in drawing 1 of the body of a household-electric-appliances device. 
[0044] And the lightwave signal transmitted from the remote control transmitter which is not 
illustrated is received by LED41 (shown in drawing 2 ) built in the remote control light-receiving 
unit 31. In LED41, by the received lightwave signal, an electrical signal occurs and this electrical 
signal is transmitted to a switching circuit 23 as a control signal. 

[0045] A switching circuit 23 turns on by this, and the mass capacitor 22 starts discharge, that 
is, power is supplied to the remote control light-receiving circuit 30. A microcomputer 32 starts 
actuation, a control signal is outputted to a solid state relay 2 as the first instruction, and a solid 
state relay 2 is made to turn on by this. When the above-mentioned solid state relay 2 turns on, 
a power source is supplied to the whole device from the main power supply circuit 20, and the 
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whole device returns to operating state. 

[0046] As the above-mentioned switching circuit 23 is shown in drawing 5 , it consists of NPN 
transistors Q1, a collector side is connected to a power-source side (mass capacitor 22), and 
the emitter side is connected to the load side (power supply terminal of the remote control light- 
receiving circuit 30). The end of resistance R1 was connected to the base of NPN transistor Q1, 
the anode of diode LED 1 (equivalent to LED41) was connected to the other end of resistance 
R1 , and the cathode of diode LED 1 is connected to a gland. Power control consists of above- 
mentioned diode LED 1, resistance R1 , and NPN transistor Q1. 

[0047] Moreover, in drawing 2 , although not illustrated, the signal from a microcomputer 32 is 
inputted into the base of the transistor Q1 of a switching circuit 23, the transistor Q1 of a 
switching circuit 23 turns on with diode LED 1, and after power is supplied to the remote control 
light-receiving circuit 30 containing the microcomputer 32 shown in drawing 1 from the main 
power supply circuit 20, control is performed so that an ON state may be continued from the 
microcomputer 32 as a maintenance means to a switching circuit 23. 
[0048] Thus, since between the remote control light-receiving circuit 30 and the mass 
capacitors 22 is intercepted in the above-mentioned switching circuit 23, power consumption at 
the time of standby of a device can be made into zero infinite. Moreover, since LED of the 
remote control light-receiving unit 31 which receives the lightwave signal for remote control 
from a transmitting side and which is a photo detector is used for the drive of a switching circuit 
23, circuitry can be simplified and cost can be reduced. 

[0049] Moreover, even if the remote control light-receiving unit 31 stops receiving a lightwave 
signal since a switching circuit 23 is held to an ON state with the microcomputer 32 as the 
above-mentioned maintenance means once being in an ON state with the electrical signal from 
the remote control light-receiving unit 31, the ON state of a switching circuit 23 can be 
maintained. 

[0050] Although the household-electric-appliances device using the receiving set for remote 
control of the above-mentioned 1st operation gestalt was explained, with the application of the 
receiving set for remote control of this invention, a potato is good for all the electronic 
equipment that will be not only in a household-electric-appliances device but other standby 
conditions. 

[0051] (The 2nd operation gestalt) Drawing 3 is the outline block diagram of the optical- 
communication equipment of the 2nd operation gestalt of this invention. As shown in drawing 3 , 
common LED is being used for this optical-communication equipment as a transceiver 
component of a lightwave signal. That is, LED is used as an application of both a light emitting 
device and a photo detector. 

[0052] Hereafter, actuation in case the above-mentioned optical-communication equipment 
resumes actuation from a standby condition is explained. 

[0053] While the lightwave signal Lr1 transmitted from LED60 of the above-mentioned optical- 
communication equipment 50 is received with another optical-communication equipment 70 
which has the same function as optical-communication equipment 80, the lightwave signal Lr2 
conversely transmitted from optical-communication equipment 70 is received by LED60 of 
optical-communication equipment 50. By doing so, two-way communication by the lightwave 
signal is performed between optical-communication equipment 50 and optical-communication 
equipment 70. 

[0054] LED60 of the above-mentioned optical-communication equipment 50 changes the 
electrical signal from the drive circuit 59 into a lightwave signal at the time of lightwave signal 
transmission (luminescence), and changes the lightwave signal Lr2 from optical-communication 
equipment 70 into an electrical signal at the time of lightwave signal reception. At this time, the 
Tx/Rx circuit changing switch 63 was operated with the high level or low level of a control signal 
outputted from CPU53, and LED60 is changed to luminescence mode and light-receiving mode. 
That is, LED60 makes LED60 luminescence mode, when transmitting a lightwave signal, and when 
receiving a lightwave signal, it does not transmit [ LED ] by making LED60 into light-receiving 
mode and receive to coincidence. This is performing two-way communication of a half duplex by 
one LED60 (depending on the case, two or more LED may be used [ the case where he wants to 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/04/21 



JP,2002-026812,A [MEANS] 



6/7 ^— v 



obtain a large angle of beam spread, and ] as a lot to obtain stronger optical reinforcement). 
[0055] When data are transmitted, after the data stored in RAM56 are transmitted to UART57 
and changed into serial data from parallel data by UART57 by control of CPU53 based on the 
program of ROM55, it is transmitted to the modulation machine 58. And the signal modulated 
with the modulation machine 58 is sent out as a lightwave signal Lr1 from LED60 through the 
drive circuit 59. At this time, LED60 serves as luminescence mode with the Tx/Rx circuit 
changing switch 63 controlled by the control signal from CPU53. 

[0056] On the other hand, when receiving data, in response to the lightwave signal Lr2 
transmitted from optical-communication equipment 70, it changes into an electrical signal by 
LED60 of optical-communication equipment 80. And the signal changed into the electrical signal 
is further transmitted to UART57, after being transmitted to the recovery machine 62 after being 
amplified with an amplifier 61, and getting over to serial data with the recovery machine 62. Then, 
data store data in RAM 5 6 by control of CPU53 based on the program of ROM55, after being 
changed into parallel data by UART57. At this time, LED60 serves as the receive mode with the 
Tx/Rx circuit changing switch 63 controlled by the control signal from CPU53. 
[0057] Functional block of the above CPU53, ROM55, RAM56, and UART57, the modulation 
machine 58, and the recovery machine 62 consists of LSI71 as a power-ed supply circuit of one 
chip. Moreover, the optical transceiver unit 72 which served as the power-ed supply circuit 
consists of an above-mentioned drive circuit 59, LED60, and amplifier 61. 
[0058] If a certain fixed time amount communication link breaks off between the above- 
mentioned optical-communication equipment 50 and optical-communication equipment 70, 
optical-communication equipment 50 and optical-communication equipment 70 will go into a 
standby condition by control of CPU53. After CPU53 ends that actuation at this time, the 
control signal over a switching circuit 52 stops in coincidence, and a switching circuit 52 
becomes off. Consequently, the dc-battery 51 of optical-communication equipment 50 is 
separated from each circuit, and consumption of a dc-battery becomes it is infinite and close to 
zero. 

[0059] And when the optical-communication equipment 50 in a standby condition re-starts a 
power source by the appeal from another optical-communication equipment 70, LED60 in a non- 
bias condition receives the lightwave signal from optical-communication equipment 70, this is 
changed into an electrical signal, and the changed electrical signal is sent to a switching circuit 
52 as a control signal which turns on a switching circuit 52. And if a switching circuit 52 receives 
the control signal from LED60, a switching circuit 52 will be in an ON state, and power will be 
supplied to each circuit from a dc-battery 51. Thereby, CPU53 as a maintenance means resumes 
actuation, and a control signal is outputted to a switching circuit 52 so that the ON state of a 
switching circuit 52 may be continued as the first actuation. 

[0060] Thus, since between a dc-battery 51 and each circuit is intercepted in the above- 
mentioned switching circuit 52, power consumption at the time of standby can be made into zero 
infinite. Moreover, since LED60 which is the photo detector for a communication link which 
receives the lightwave signal from a transmitting side is used for the drive of a switching circuit 
52, circuitry can be simplified and cost can be reduced. Moreover, the dc-battery consumption 
at the time of standby is sharply improvable. 

[0061] Moreover, even if LED60 stops receiving a lightwave signal since a switching circuit 52 is 
held to an ON state by CPU53 as the above-mentioned maintenance means once being in an ON 
state with the electrical signal from LED60, the ON state of a switching circuit 52 can be 
maintained. 

[0062] (The 3rd operation gestalt) Drawing 4 is the outline block diagram of the optical- 
communication equipment of the 3rd operation gestalt of this invention. As this optical- 
communication equipment is shown in drawing 4 , only for power-source starting of the optical- 
communication equipment in a standby condition, it is what carried LED40 for light-receiving, and 
the same configuration as the optical-communication equipment of the 2nd operation gestalt is 
carried out except for LED40 for light-receiving, and the same configuration section attaches 
the same reference number, and omits explanation. In addition, while constituting functional block 
of the above CPU53, ROM55, RAM56, and UART57, the modulation machine 58, and the 
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recovery machine 62 from LSI71 as a power-ed supply circuit of one chip, the optical 
transceiver unit 82 consists of a drive circuit 59, LED81, and amplifier 61. 
[0063] In the optical-communication equipment 80 shown in drawing 4 , when the optical- 
communication equipment in a standby condition re-starts a power source by remote control 
actuation, LED40 in a non-bias condition receives the lightwave signal from the optical- 
communication equipment 70 of a transmitting side, this is changed into an electrical signal, and 
the changed electrical signal is sent to a switching circuit 52 as a control signal which turns on a 
switching circuit 52. And if a switching circuit 52 receives the control signal from LED40, a 
switching circuit 52 will be in an ON state, and power will be supplied to each circuit from a dc- 
battery 51. Thereby, CPU53 as a maintenance means resumes actuation, and a control signal is 
outputted to a switching circuit 52 so that the ON state of a switching circuit 52 may be 
continued as actuation of the beginning of CPU53. 

[0064] Thus, since between a dc-battery 51 and each circuit is intercepted in the above- 
mentioned switching circuit 52, power consumption at the time of standby can be made into zero 
infinite. Moreover, since power control is constituted from LED40 and a switching circuit 52, 
circuitry can be simplified and cost can be reduced. Moreover, the dc-battery consumption at 
the time of standby is sharply improvable. 

[0065] Moreover, even if LED40 stops receiving a lightwave signal since a switching circuit 52 is 
held to an ON state by CPU53 as the above-mentioned maintenance means once being in an ON 
state with the electrical signal from LED40, the ON state of a switching circuit 52 can be 
maintained. 

[0066] Of course in the power control of this invention, you may apply not only to the receiving 
set for remote control, or optical-communication equipment but to all other electronic 
equipment. 

[0067] Although the above-mentioned 2nd and 3rd operation gestalt explained the optical- 
communication equipment which performs bidirectional optical communication, this invention may 
be applied to the receiving side of optical-communication equipment which performs optical 
communication of an one direction. 

[0068] Moreover, although the microcomputer 32 and CPU53 were used as a maintenance 
means, a maintenance means may constitute not only this but a switching circuit from the above 
1st - a 3rd operation gestalt in other circuits which can be held to an ON state. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the outline block diagram of the important section of the household- 
electric-appliances device which used the receiving set for remote control of the 1st operation 
gestalt of this invention. 

[Drawing 2] Drawing 2 is the internal-block Fig. of the remote control light-receiving unit of the 
above-mentioned receiving set for remote control. 

[Drawing 3] Drawing 3 is the block diagram of the optical-communication equipment of the 2nd 
operation gestalt of this invention. 

[Drawing 4] Drawing 4 is the block diagram of the optical-communication equipment of the 3rd 
operation gestalt of this invention. 

[Drawing 5] Drawing 5 is the circuit diagram of the power control of this invention. 
[Drawing 6] Drawing 6 is the outline block diagram of the important section of the household- 
electric-appliances device using the conventional receiving set for remote control. 
[Drawing 7] Drawing 7 is the outline block diagram of the important section of the household- 
electric-appliances device using other conventional receiving sets for remote control. 
[Drawing 8] Drawing 8 is the block diagram of conventional optical-communication equipment. 
[Description of Notations] 

1 — Source power supply, 

2 — Solid state relay, 

3 — Rectifier circuit, 

4, 11, 13 — Capacitor for smooth, 

5 — Rectification smoothing circuit, 

6 — Primary regulator, 

7 — Power transformer 

8 — Low loss regulator, 

9 — Photo coupler, 
10, 12, 21 — Diode, 

14 — DC power supply Rhine, 
20 — Power circuit, 

22 — Mass capacitor, 

23 — Switching circuit 

30 — Remote control light-receiving circuit, 

31 — Remote control light-receiving unit, 

32 — Microcomputer, 

41 — LED, 

42 — Amplifier, 

43 — Band pass filter, 

44 — Recovery machine, 

45 — Corrugating section, 

50, 70, 80 — Optical-communication equipment, 
51 — Dc-battery, 
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52 — Switching circuit 

53 — CPU, 

54 — Signal bus, 

55 — ROM, 

56 — RAM, 

57 — UART, 

58 — Modulation machine, 

59 — Drive circuit, 
40, 60, 81 — LED, 

61 — Amplifier, 

62 — Recovery machine, 

63 — Tx/Rx circuit changing switch, 

71 — LSI, 

72 82 — Optical transceiver unit. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[a procedure revision] 

[Filing Date] August 10, Heisei 12 (2000. 8.10) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0053 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0053] While the lightwave signal Lr1 transmitted from LED60 of the above-mentioned optical- 
communication equipment 50 is received with another optical-communication equipment 70 
which has the same function as optical-communication equipment 50, the lightwave signal Lr2 
conversely transmitted from optical-communication equipment 70 is received by LED60 of 
optical-communication equipment 50. By doing so, two-way communication by the lightwave 
signal is performed between optical-communication equipment 50 and optical-communication 
equipment 70. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0056 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0056] On the other hand, when receiving data, in response to the lightwave signal Lr2 
transmitted from optical-communication equipment 70, it changes into an electrical signal by 
LED60 of optical-communication equipment 50. And the signal changed into the electrical signal 
is further transmitted to UART57, after being transmitted to the recovery machine 62 after being 
amplified with an amplifier 61, and getting over to serial data with the recovery machine 62. Then, 
data store data in RAM56 by control of CPU53 based on the program of ROM55, after being 
changed into parallel data by UART57. At this time, LED60 serves as the receive mode with the 
Tx/Rx circuit changing switch 63 controlled by the control signal from CPU53. 



[Translation done.] 
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(57) imm 

#k: % /^f!) — BWnctev^TflfW^^yf - y —ran* 
v y s/ k*^— h y 2 as^tfti© 

K©P ^e=>^g:3tlHlSS3 0 ^tfayfy 
ih2 2 t©WmSSBS*nfc^W 3 ^y^M 

LTv y 3 0^©«AWifc£aB*r*- 

y >-§:}fclE]S& 3 0 (7? L ED^«/^ 7 

m& 2 3 sr^-v^ffiic u A^a^ ^x^-y- 2 2 *»& y 
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SSSr^-^«^{ct-5«^{f -§-^m^i-5 LEDi -HI*, 
t, 

±|ELEDA»e>W±E«»fll#l-J: ^ilS^-r j/^[HS§ 

So 

±iSLED*»e>o±tBfl;^ft-§-tc:«t t)±ie^'f s^iajsg 
tenjimmm® t mm t omz&mzti. nm^^y 

±ffiLEDfl»fe<P±!2m*flr*U:J: 5±l2^>r s^EIIS 

«r1" 3 fSM$#S Sr« ?t fc r b b 1" 3 3tilft£tB. 
[aWOfiMfflftlftW] 
[0 0 0 1] 

«R*«y»i-5«aiift!iffliani*sj:tr y * =■ > ( y h = 

•5) 0 

[0 0 0 2] 

ttfflO 7 «#afcR«B) * {W«1- 6 © *s fc 5 . 



[0 0 0 3] B6»4±|Ey*= Vfflglf^BSrffl^fc^ 
«»»©!l»<0«El6«fi8BISr*bTa3t), AC(5s^)i 

0 ovmmi t-y y y Kxf- h y i — (ssr) 
^■y-iifrbtzzmi&ffi^-mm&t, #4-*— ki 

9<75tt57l{|lJ5r7*9'l'-^y ^aV- * 6iCg^ggLT 
1/^5. *fc, ±fE»2S^¥»ISK<oa*fflJfcfl£tlUfci<' 

*&1"3o -tfEV y v K^-r— h y 2, JpitfiSfEESg 
5,7"7-f-7!) l^— 9 6, MM h7V^ 7,®^* 

9 8, 7* N7J7°7 9, V^*— K10.3V 
f>-tl l.if^Hr— Kl 2*5 £0^^7=^-9-1 3fi 
«MlslS&2 0Sr*B8UTl>5. *fc s ±ffi#iffltlh 
7V710 9 , SE«ESPflHa& 1 1 0*iJ:l«81H3fcl"¥3. 
U— 9 1 1 1 ■C*t5&*WiHlg& 1 1 2«rfl*j*U 

1 1 4T'U ; t3yf3t@Kl 1 5£«J5jcL 

[0 0 0 4] iiey-ta^fflSftSiaSrfflv^^MttMB 
-m, H6(c^1-J:5(-s #«BS, ffitb«^HISSi l 2 

[0005] tux, ffifflt^y* = i'ftmaot« 

^ff$^fc3tfS-§-%y*=' ^7t^-=s' h l l 3tf*§« 

ft-f-icio-c-r-r = vi i 4&y y y K*-r— h y 

— 2 Sr^-V^tcl-So ^5UT, ^ffl«^l^»$ 

[0006] ^{c, »f^4tt»*»fe4feffl*a*y*=>iftf^ 

vilHt«*»6>ilHt ^ttfcTtft-^-^y^^ h 
113^fSL, y*ayS3t«yHl3ia0ft 

vi i4z)5yy y K^-x- h V \s—2\£*tLXfflWB& 

5„ **>-tz>t. ±9M®&2 o b&mnmi b<om<z> 
midlife? ■< >-Ammzti. w.mm^tmi¥»±^m. 

ailelSSl 1 2 J; 19-7^=1 vi 1 4, y*=vS3tlHlte 

1 1 5{c«^;4S«S£ixTiW£»tt&«T\ *>1"*»* 
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[0007] */c, m<DV^=i>m^mms.tvx\t. 

(WI)/t7 SrWt5 twtfco » 

[0008] in 7{±±fey "e^^m^mms^m^^tzm 
ffl^m^eti, in 6 1 1 2 <Di\t> v 

—/^_dE--^ 1 2 2^y^="^§3t(l]8&2 1 5 w 
l§ft«$lc- LTV^c ifE^ft^V'xV-tM 2 2fi, 

[0 0 0 9] 11 7 [C^-r^'-l' 3^214^*3 

h 2 1 3ri>ib&5 y^3^S3tIiISS2 1 5 li, 12 
6 0#^il^li:<^aB#[c:fcv>-C'fe», y * = vans*** 
<b2l<b;ftT< Sftlf #£g<f1-5fcftic3m»HWST* 
fc -5 5 „ «j^B#tt, y ^3^3tlHlSS2 

15f±, ±nMM$k2 QKDVCnMy-J V l 4^fb«;0' 

isi«fi:^i3^fvf i 2 2li, DCt 

[ooio] ±mv^^>m^mmm.^^^x, 

©1)^3 >&fNc <fc o T£«*S©»fls«:.it ft 

IH 6 i 1^ C < y ^ => >^.%=^-~ ■^213#!J ; e3 >-5H 

= >-2 1 4t*fl»rLt 1 T/f3y2 14i5y!)5' K^.t- 

- h y 2 its* LT*ij»fli#s:m* u y y 

-by i^-2Sr^-7^i:-r?)o .tut, lEVJyK 
^X— h 'J 2^3f- 7 ^i^ 0 fc^(i v DC117 

2 2asjfe«SrM*&L» ±^S=>^^^ir-l 2 2dsy* = 
^S:^tlHl8S2 1 5©®Sg£: LtfJ?iv5. 
[0 0 1 1] #ttH*M*s*<'5cai:x 
7^tl 2 2©^tt* s £f)4<45©t, ^^ = >-2 
1 4 -C\ >x>-y- 1 2 2 *»6«M&S*L5«BESr 

3V2 14iiyy7 K^-r— h y 2^MUTfiJ#ft 
^Srffi^U y y y K*7— h y 2$r3j->$*Sr 

-5: LT N ^§3^^1220*1^7 
WT>*y y y K^-r— h y i^-2^7i*5J;?l: 
W3^2i4«5yy7 k*x— h y 2(c*j-b-t*j 
mm^-zmtrfZo l^^o-c, ^w«3{c^«asiH]ss2 
o<7?3j-^/^-y^^^jg-rfcft, ^©sicm*^«»-r 

[0 0 1 2] *fc, 7taff^«ir Ltlt 3K*|rI©SMB 

(CtjVT J; 5 tr, /^yry-l 5 l« Ltfe^ rtt 
«r««i Ltffiffi Ut^So r©^|6]aftSrfT9 7tii 



[0013] _h|B#fflftiSfll 150 l:«$Jlt^5C 
P U (tf**Q.®6fli) 1 5 3 (C, {t^* 15 4 LT 
CPU1 5 3©ib{^(C^S^7°Oi/7A^##ii*ttfci 

r om( y — k '^y--^*y-)i55t, m^m 

• ^ y — ) 1 5 6 iv 7*— ?<D'<7 Wl//v/U7/^ 
Jfe^Srfr 9 UAR T (Universal Asynchronous Receiver 
Transmitter) 1 5 7 t Srg^c LTV^-5 0 _hI5U ART 
1 5 7©ffi73{-, -&COUART 1 5 7 £3x5 -> 

y 7;wr- ^w§EWSrtr5fcft©*W«li 5 8 LE 
D 1 6 0 59c, 3t«-S§-Lrl£rit 

[iitSLED 1 6 0 fcSrJRWfiftL-CV^. ±ffiLED 
16 011 S7fe*^-i: LTgttfc7t{f-^Lr2£««;<f# 

msit5 0 roLEDi6o©aj^i^ -^rcomyj ^ifi 

H-fSfeftWiStS^l 6 1 J:, -tOtftSSgl 6 lCDttiTJ 
«f*«iLtv'y7;U7'-^ifi:fit5Slii 
6 2 iSrlKtcSSHEU 6 2©tB7l^UART 1 

5 7 (DA^liQ^-^mm^X^^c ±|HCPU153,R 
OM1 5 5, RAMI 5 6 , UAR T 1 5 7,flil 5 
8*SiUqMW*l 6 2©«7"oy7^1f 7/OLS 
117 1 -C«J*LTV5. 

[0014] ±fE*/&cD3fca«£!g 1 5 0 tc3oV>T, L 
ED 1 6 0*»fciH«$*lfc}tflr*LrlHu ftfflft&it 1 
5 0 t IS C«WBSr*i-5'8U©3tfflfll»« 17 0 -csate* 

tiztmc^ m t-7taftsie 1 7o*^M^fc)t« 

^■Lr2li, 1 5 0 CO L ED 1 6 0 tSfl^n 

t^ts^ifciot, *ntsi i 5 o t ytma 
ggi 7 o irrorpTr^tft-i-twis^rpjaft &tf 5. * 

fc\ ±|E L E D 1 6 0 fi, j£ft (*36) ^— K t Sfl (S 
7t)^E— V&Tx/Rx®W*<< 1 6 3T*9)!)fxt 
ttfflb, Tx/RxSIt^'f ?f 1 6 3 ©SJfllff tC P 
U 1 5 3fC<fc t)$lJ^»bTV^Sc 
[0015] 

t., ^coy^=>v^f«I^P 3 co#^$rS«LT^fTi- 

•Sfcfti-, v^ayi 14,214c H = 

y hi 13,213 *ftf^«J»l- Lt*3< !^B*S*> 0 , 

«r«i*^***?s» L^tts t v> o raja* s ft*. 

[0 0 16] 08lC/Tt^!/7!)-l 5 1 Srmgg 

i: LTfflV^5)taft$§ei 5 0,17 OT-fi. W\WWk 

dSoT, ±IE5ta{f»fil 5 0,17 om fflkftK. 

cpu 1 5 3(D-mmt y ^e=>-g7t-=--5' h 1 7 2 

2>&*a s *>5fcft. ^^-y^y-l 5 l Sr 

[ooi 7] Itig-eii, HiJR^fflL-rv^s 
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[0018] zzx\ ^<Dmm<Ds&ott, nrnftcomm 

[0 0 19] 

4y^\s\&t. m^r^mxmt^^-r^b, 

LED(Light Emitting Diode) t Sr{ixfc ^ b b 

[0020] ±mm<Dmmmmmm^xtn'£. ±te« 

«*» 6>«*««&S:S»t **«A«I&11BS b mmt <DW\£ 
^flgtc-T^o rco^m^l-. ±iE«^T*:|Kffi<£>LE 
LEDiiigW^Sr^C, ±12*^ y^IeUSS: 

8MI!f3!«»-efi, M^miBlK i ^ y y y — 4: ©IB «r 

[0 0 2 1] -li»l©ti!iai£ili, ±fE 

LEDa»<b<£>±fE«^'ft#fc:<fc •?±8E*-< ■yf-^Sk^ 

[0 0 2 2] ±ia*Jfi^«B©«RlBI»ftB^J:*ttf, ± 
fBLED^^co*^f-§-(cJ; ^±15^^ yfBliS^ty 

vttffijcfsy^-t-so-e, — LED^ b ©ssut <£ 
9 * ^ttltt ir^Cofc^LED asftfM^Sft L ft < * 

[0023] *fc, r©^oy*3>ffl^ft^B^ 



[0 0 2 4] _kfe*J*0> y * =i vfflgfa^etc J;tu«, 

£r*fJC. S^^--Cfc5±lSLED^^MT^^Ii 
T-^f ffiJ ( y * a >i£«ttM« tf> & %\n^r (LED« 

[0 0 2 5] —mitSM1Si<0 
li. ±|ELEDd»P>©Ji1E««'ft-§-fC«t <0±M^^ yf- 

[oo26] ±tmmwm(o y * = v^smsgt- <tn 
«\ ±taLED^e>©«^ift-§-{cj;t)±fs^-r s/^ihik 

g&Sr^-V^{C^-f-5»T% -ILED*^rot«Hf 
± t) ^- V^ffi ir ft o fc^tc L E D ^^tm^r^m L 
ft<fto-Cfc, v^\El&<D*>'W;m*i%o^k&X 

[0 0 2 7] £fc, rO«BJ(7?3tfflffigeii, SSflMBia* 

fd3tam seiciov ®tet>m&m& t mm t ©rate 

Sr*vttl»Jfr5*iKfll-g-arffi*'t-5 LEDt 
[0 0 2 8] ±l2«^<7?3tii«^S(-J;n«, -UE«« 

(LED3iS««^'f5Rft«>3t)SrS»t5i:s L E D (4 
oT, f*««Plc^^ y^-EIK-elft«^«#&lHl»l:*jRi: 
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ss i /< ?f y - i (omzx-i yrmtex-mft-tz, zt\z 

[0 0 2 9] Sfc, -HlS^S803feiift^Sfis -hfEL 
ED^ibcD±fEB«tff-5§-(c.fc OifE^W y^-lalBS^^-v 

[0 0 3 0] ±f5^SS^(753ta«^g(CJ;Hli, ±IE 

tltftfiftl.WT', -ILEDi^©tj5«ti:J:D 
sJ-^ttllB tftofcftlCLED *S3tft-jg-S:Sflr L ft < * o 

[00 3 1 ] 

[neflo«i©«i] stf> r.©»w<o*ascfiiij»2gii*3 
[0032] mi nm^m) m i f±r <osm<»% i n 

[0033] rcoy eaWBSlfgit*:fflv^fc3c««Hg 

rt, m i iC7jk-r x 7 \c mmmmi co— m&—m\z&m 
ztiizv y v vxt- h y u-(s sr) 2 ±tayy 

y K^-r— h y w-2co«ic-^c73A*SS^-d5^$ 
J*— y y S?) 3 i , JtSESSE®*! 3 CD IE 

y u^fa. i^-* 6 <Dt&mc i &{M$iKt<a4l&4l8£*&flft£ 

ttfcmaSh7^^7 t£<fx.-C^5„ ±fESflftHIS§ 3 t 
= ^T^* 4 T'«gft¥m[HlSS 5 LTV ^. 

ffiffltoRltt, B*HrtW#-a-, AClOOVf 

[0 0 3 4] *fc, ±ffiy ; e=»>'fflSftS(«S:fflV*fc£ 

Kioo*y- Kjc-*»*sssK$n, tfifi»is±fla« i * 

7 O 2 &1HJCD3? 2 #^<73— iffifCT 7 — K#8M*£ frfc^ 

k i 2 i: , ±te^ a-— k i 2©*y- km— sh 
yfyti3t, JbfE* , i';*— Kl 2co#y— KtcA^J 

tgrnztitcfemik^^^^-* 8 1 % JiiE^-r >*— k i 

0<^#y- KKA^ffi^lgi^tt, mtnat+tf-? 1 ?* 



yy- 1 It'll fi«E¥ffi@SS£1Sfr£ U ^-f t-Kl2 

tn^x^-y-i 3^*2«*¥»iafc«:Wfi!iUT^5. 

7-Y V 1 4 CO— JHSrSSflfcL-CVS. 
[0 0 3 5] ±IHfijIS h 7 7 CO 2 #CflUJ(i. A^{RlJC0 

ffi-^tSfcaotc, «9K h 7 >x 7 co 2 3cfllfcH*K:±fEte 

[0036] Jtisy y s/ h y u— 2,w-mm. 

[HSg5,y e 7'l'-7y ^ 6,mMh9>^ 7,{g 

a^V-dfn. I/— ^ 8,7th*7"79,^t-Kl0, 
ayrVt 1 1 , K 1 2*3<tt^='>-7 :f V-y- 1 3 

[0 0 3 7] ifEDCmaSy-Ol 4C0ffi^g{C 

K 2 1 cor y - KSrBNK ^t-K2 1C 
#y— Ki/7V K^cop B TtC7C^*='>'7 : V-y-2 2Sr^ 

i^L-cv^?),, ±tsy-r^-— K2 icoTjy- K(cx-r 5/^ 

[HISS 2 3©— Sa&SHSEU -y^lHlS§2 3C0ftilSSSr. 
fS»*®fc L-CCO-v-C =">"3 2 t y ^=?yS3t^--y h 
3 1 wfcSiA^MR-te^gaKU ^ 3 ^32H* 
h 3 1 Oft^VKifi^^^KlC* 

5ta=^ h3 1li> y^^-— K2 1 ir^^f 5'^IhISS2 3 
SriM.T«aSh7>-^7C0 2^{RiJC0DCfl:ai7-rvi 4 

Tt^^ 5, h 3 1 x-&mt>m£\B}& k it© y 

it>*y^=>yS)t^-^-y h 3 1 x*y ^=>yfflSif^e?: 
[ 0 0 3 8 ] m&<DW}ftf%te. xsfrr?-mi&2 3t±.-r 
t), y ^E- = V^?t[H]S& 3 0 fi, DC«2l7^y 1 4/6>^> 

[0 0 3 9] tLt, «ffltoy*3^tJ:ot» 

§§cotb^^ih*5^li. y *ayS*a=y H3 i*s 

mb, sis ^moft**rW3j'3 2xmmL 
^3y32isyyy K7.T— h y ^— 2 ic*f lt 

i"-5 0 ID^tc. -r>T =»V3 2 fig e>^rcoKlf^«ri^Ti- 

5o r^t^j;«9, y^mifS2 3ii#i-a»j»«#is 
^Sfi y * = v^Ttmss 3 o fc^fe-cans©±-croiaK 

^<0«*tt*&!6SiSWf*H, «»tt^»«IBfcA5. ^co 
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[0 0 4 0] *fc, HI 2 till 1 l^ty^a^S^ 
y h 3 1 Ort^lnlSS^ci -y^^^LTV^o r<73y^e = 
y h 3 1 ttu 0 2(c^-rj; y^e="yj£ 

fB« (H^-ar-r ) a» "b ©ant $ ti-ttitfe %<D®.mz.m%. & 

tt, LED 4 1 ©E«»cS?tt*n-C^5i«tBSS4 2 T'±t 
(g^ttfc^, ^©IglfS^ 2©tS©^V K'^^-YA- 
^(BPF)4 3T?«F**Jia$ix» ^t:«Ii4 4fi 

m u mm^m4 5 xmrnrnzntcik, ^ = v 3 

2 (|ii:ft) KiSbixS. 

[0 0 4 1 ] _hfS L E D 4 1 W\ ^ffi^>WI» 

(Dibf^S:tt#S-e--6 t#iCLED4 1 T-gft Lfcftff 
^^Lfct^^-lr^^ s>^H]8&2 3 (@ 1 CitjH-XD 
IbflMC&BfcfBHiPft *t LTtii^i-^o ±ELED4 1 

*£fi«**:$S£U IOgt^*^^ yf-m&2 3* 

[0 0 4 2] wT, ±iE«^wy >m§:mmmzm 
[0043] y * 3i x o 

& ftfl* £ -Br 5 fc £> Id , y * = viUfMS <£>ftf£ 
^^-h#^^(«8R*^/*7JK^v)S:}fi-i:, y* 

[0 0 4 4] -t L"C\ m^L/«cv>y ^^Vi^ftttl^ib^ 
L ED 4 1 (H 2 IC^i-jTfSfSi* So LED 4 

[0 0 4 5] rtllCiot^ y*1SR2 3jJS^->-L, 
ViFV-y- 2 2^«SrBB*&L, o*»j, = 

y y k*t— f y ^-2ic^LT$iJWf-^^m^L, y 

[0 0 4 6] ±fE*>T 3 li, us t-^-r «t ? 

Id, NPNh7>"^^Qlf«^n, 

^^{Rij(y^3>-g3tlHlS§3 ooWKHim icgsttsn 
T<^-5o NPN h^V^^Ql^-^Ctg^Riro- 
«Sa*8S*S*U ««tRl©ffi*»C^^— KLEDKL 

ed4 lfctaisDoT/— k*«ku ^*-kle 



Diw^y— K*/?x k*cSH*lti^5. ±isy-r^- 

— KLED 1 , iS^5tRldo<tO ? N P N h 7 Vi?* * Q1T* 

[0 0 4 7] *fc, El2-CJ4ia*LTV''/«CV^W^=i^ 
3 2 ri> ib colt 5^13812 3 <D h7 VS^^Q 
1<7><— JXdA^ftTjSDv ^t-KLEDUCto 

t^^j'fiHisS2 3<oh7y^^Qi#^-yL, mi 
v-r3>3 2;^*^ y^IsISS2 3 {c*fL-r^-y^liSr 

<fc 5 {C#J»*SfT*>iX5. 
[0 0 4 8] r(Oi5(d, ±fE*-l' yf@li|2 3 T*y* 
= ^SftHISS 3 0 b±^m='>'7*>-y-2 2 ircoUgSrigggff 

■§-SrSfS-f5S3t* : f--e*>5y*=»V'S3t3-=.y h 3 1 
£OLEDSr^- / (' ^IUS§ 2 3 <75iEKffl(dfflV , '^)CO"tr N HI 

[0 0 4 9] ±fE^^S<t LtCW = y3 2 

let 19 yf-m&z 3 S:t^ii:§^t5rot, — 
ay v^Tt^^y h 3 1 75^<73«M{f^-(-<t t) Jry 
vtmkteo-ttmzv ^c^^%=^=-y v 3 1 ^^{t-^-^ 

[0050] ±ie» 1 mmmm<D y * =• >m^m 'mm* 
mnftmvtWikti:2>i£x<Dm.*m§&iz^<D&w<D v *=« 

[0 0 5 1 ] (Jg2 3«6J&tt) B3ttr<o«W*>3B2 5fc 
*iiroLED5rffifflLTV^2> 0 ►} , LED^r%3t^ 

[0052] uat. ±t&ftmmmm*ftmtfLmfrb®ft 

[0 0 5 3] JilEJfeiifS SB 5 OWL ED 6 O^biUffi 
$nfcft{f#Lrlfi, 3ta«^S8 0 

S?*7 0*»?>i^fflr$*Lfc3tfS*Lr2«:s 3feii«^fi5 0 
©LED 6 0T*§:fs$*v5o ^9t5rtl;J;ot v ^fc 
ilf§g«5 0 t3tiSflrSS*7 0 t©r»1t3tlafia5S 

[0 0 5 4] ±1B3teiSflr SK 50OLED60I1 3tft 

(3B3t) L, 3t« #S«B#i-3feiiftS« 7 Qfrb 
Lr2Sr*«[«-J9-lcaE|fe-t-5 0 ^<Ot#, CPU53A^ 

(JTx/RxWtf^^ 3Sr»lff**-C» LED 6 0 

LED60(±, )tM?:ifit4i^LED6 0 5rI 
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KfcU 3t«-§-^S:«-r5#-a-»iLED6 OSrS: 
5 1 o©LED 6 O (i 

Sfi©LED^-fflt L-C^5^i:t>fc5)T'^-S<7? 

[0 0 5 5] ^fejSflri-SW-d-tt, ROM5 5©/ 
n^7i».tS^< CPU 5 3<Dfflm\C£ RAM 5 6 
lEflMftSJtTV^S^*— ^3J«UART5 7fc<ESS*H» U 
ART 5 7tv<7 WUt 5 '— ^^^•VDT/l'f- 5\zW§k 

8 T'£ff£*Lfdf HI!)[h]S&5 9 JIoTLED 6 
0*»fe)tfll*Lrl4: LTilia^tbS. :©i#LED6 
Ofi, CPU 5 3*»ib<ofM»«#lcj;0{ffl»&ft;/iTx 
/Rx^'fyf 6 3 (CioT^Tt^e— Kir^oT^ 

So 

[0 0 5 6] ^-^trSmi-5»^^ ¥\k.\t% 

0©LED6 0T§lttl^«tlC»t^). tUT, 

?i:«iLfci, * ibicuART 5 n-mmzti&o * 

CD|£, UART 5 7 tv?7 WVf-^l-f H 

**Xfc8L ROM55©7*B^7ii:S<5<CPU53 
COftlJ^llCj; t) RAM 5 6^7*— 9&fc$\-tZ> 0 ^<Db$ 
LED6 0li, CPU 5 3*>P><0{W»fll^J:9'W«l* 

[0 0 5 7] ±|EC PU 5 3, ROM 5 5, RAM 5 6, 
UART 5 7,^115 8*3«ty«P«6 2©«fll^n 

MLt^5. ilEPttEiS 5 9 , L E D 6 0 *S 

it>*tt*s^6 i x^m^^^m^tc^m^m^-- 

[0 0 5 8] ±fE7feiift^« 50i Ttiiff I£« 7 0 t <D 
fflX\ *>Z>-7£tiffg\mfe&&$JtlZ> t. 7tii{f^g5 0 
t*ii«3S«7 Ott, CPU 5 3©1MOTfc:J:?>#«:Rfl8 
{CA5„ CPU5 SiiSJtroftf^SriftTi" -5 

[0 0 5 9] -t LT> <*abKffilC*>«3tiiflr*«5 OA* 
S'J©?taif Slfi 7 0^ h <DV&XJM>*tf l:io TttagSr Wit 
t>±ffi-S»^. 1^7X«ilCfc5LED6 0*S3t 

*W y^@»5 2#LED6 0a»fc©#JWf-9-«:g 
tt&Si:, ^-Y -y^[elS§5 2«^">-^i:*t). #11 K 



Ki^y-r y — 5 l^tl^^SW. r^xtci 19 „ 
ffij^f St Ltroc PU 5 3 t> ilO©i 

[0 0 6 0] Z(D£ olC^ ±fE*^ y^lHlSS5 2TJ/<y 
r-y — 5 1 t#ms&i:<7?ffl£j!Wrt- ; 5W-C\ f58W#wiH 
*«**l80*<-eci-|ci-%i4:is-e#5. iifg 

fla*»fe©3t«-**rSf§i _ Sa'«fflS** : f-t?ft)5 LED 

fifc^fKBWbT?*, h Starrs 5 0 * 

[0 0 6 1 ] JtBfi«fSaTOCPU5 3iC 

led 6 oA^h^mmt^cx yx^'vmbtei-fc.mz. 

LED6 0«llfl:^sU<!£ott, *W yf-m 
S§5 2CD^-V^ffi$r«:or ^*ST'#a o 
[0 0 6 2] (^3HJS^«I) m4t£^(Dmm<DWZ3n 

MMn<Dftmmmwv>®.®&ffi)&mx$>z 0 r»*mg 

«aS3S:-fe±ff OT£*fcft i'STtffl L E D 4 0 Sr^tic Lfc 

S7t^LED4 o&i&zm 2 nmi&mivytmm 
mm.tm-(Dmm^ lt*j 0 „ R-«/a«iJ*4i^— 

#Sr«-L-C^^B&-f-5o #*3. ±fECPU5 3,R 
OM5 5, RAM 5 6, UART 5 7,^f8#S5 8*3 41^ 
fill 6 2 (Dmm-f vyf&lf-v ?VB«*2j#*&Ih1B& 
£ UOLS I 7 lT?«^t5t*t, I*»j[h]S&5 9, 
L E D 8 1 *5«fctW*«S 6 1 y h 8 2 & 

[0 0 6 3] IS 4 fC7jH-7ta<l^« 8 OtCiSV-C, f*« 

S£*,±»f-rS»<§\ I/M7^W:fe5LED4 0z)S 
i^-ff fJ^TtaW^a 7 0 frb<D%M -§-Sr$3t L> msr 

5 2**^-rz>ffimfe^b l-c^-c y^iH]8S5 2^a6e> 

ixSo "t Lt, S'^(Hl6&5 2#LED4 O^bWffl 

^-mss^^j/^y — 5 1 /i^m^ftii&^ns,, - 

H(C ± <0 , dM$#fk tLt©CPU53 iSftf^SrSH 
L, C PU 5 3 (Dt?D©i)^i: Lt ^'T @K 5 2© 

[0 0 6 4] r©<t9^-^ ±IE^-Y yf-m&S 2X'<;y 

D4ot^^ yf-m9&5 2x*nMMn&w.*mi&irz>v> 

[0 0 6 5] ±te^#ei:LT©CPU5 3(c 
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XQXJ s/^08&5 2**lsftm\Z-&ft-rZ><D-Q, —J. 
LED 4 0frh<Dm%m-2r\^& ^yttii^ofcffC 
LED4 6^ft#SrSftb^< ^oTt>, y^ls] 

[0066] lo^ffiwiSiUgftfts y ^ffl 
[0067] ±iem 2,^3 mmmmx-te, ^ftcc^t 

[0 0 6 8] ±temi~^3HM^-C*(i, ««? 

# 5 i\SL <D m S§ T*« fifc L T t> <fc V \ 
[0 0 6 9] 

inn ^**»ihiss t m,mt<Dm<ommmmy-c > 

«H»K*S»t5^y^ y -(D#^Sr#tf-rn £ a* "TUB* 
id^»i x y* = v§3feffl£fctt3fea«IB©LEDrojBW 

4 -y ?-\B}&<D&mm\z.mtzic l e n^m lt *> s is t*=> 
inn 01 &z<D&w<DtgmMMm<D})*:='>m 

[02] 0 2fi_hfEy ^e^fflSlfSg^y ^e^^S 
[03] H3tttro«SMro*2^16Jg«S«53tai«S!e« 
[0 4] H4tt^©ISW©»3lll(6»JIB©3tii(tSl11 

[05] M5tez<D&9i(nmmfflwmm<o®&mx'ib 
[0 6] Be^fcoy^a^fflsf&s&iisrfflvvfcss 



[0 7] 0 7{i^5feOffeoy^='>'fflS:ft^aSrfflv^ 
fc^tta§i»Sa5COtita§«^0T-fc 5 0 
[0 8] 0 8fit¥*OD^aW^S<75^D s/^0t?fo 

[#-§-<Offt?H] 

l — ffJBWRU 

2-yy -y K*y— h y ^— > 

4,11,13-^13^7^ 

9-y* h7J7°7s 
10,12,21 Ks 
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[H7] 




1^20 



IH18] 
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[JlfflP] ¥s!cl 2^8^ 100 (2 0 0 0. 8. 1 
0) 

I^IiEl] 

[UtiEatMB*! 0 0 5 3 



[0 0 5 3] JifEftifrft^g 50OLED60 Jj^bjllft 
S*tfc3te«#Lrltt, *»«Mt5 0fclBJCaMB*r*-r 

O^feiUfg Lr2f±, ftiiffigflt 5 0 

©LED 6 0 t'Stt^il'So tptS'tCiot, 3t 
»ff^g5 0 £3teiI«£Sg7 0 irwPfl-e^feft^J:?.^ 
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HiIE*Hfe*B*] 0 0 5 6 

[0056] ^-f^m-tzm&te. 

mmmW7 0^>^i^ffi ^tlfc7fe{f-^Lr2^^:ii{f^«5 
0(DLED6 0tgittta«ftf^t5o * Lt, 



^Ktl«Lfc», $^lCUART5 7(:gi$tl5o -t 
(Df, 7*— ^14, UART5 7TvN 0 7WVf-?l:» 
ROM 5 5^d/7^CS<5< CPU 5 3 
(DftJ^Cj; 9 RAM 5 6(C^— *Sr*&*frT5o ^<Db$ 
LED6 0ft CPU5 3^bOSWf^a9*J«^ 
^7tTx/Rx§]#^^ 6 3 (uiotSff^^ Ki* 
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